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I. INTRODUCTION 

A great deal of data and information is disseminated 
daily, and it betters everyone's’ lives. To keep track of 
this information, it is necessary to memorize it. It is very 
hard for everybody to remember all this data and informa- 
iON , so computers were invented. Usiny the computer, 
information systems can be constructed to gather, arrange 
and calculate all important data and information in nagnetic 
disk or tape files. 

Information systems can distribute all the necessary 
data to feople who need it whenever they want it. This type 
of computer system is called a DATABASE system. It is an 
integrated collection of stored files that contain data used 
TO Operate an Organization. Database systems aiso provide 
reliable information to users when they need it and maintain 
current available data. 

From the 1970s, IB systems were considered an esoteric 
subject, of interest only to the largest corporations with 
the largest computers. Today, DB systems are becoming an 
information systems standard. DB processing has = grown 
Significantiy in the computer science area and also in 
management of certain organizations. 

An important consideration in database development is to 
store data in such a way that it can be used for a wide 
Variety of applications and can be changed quickly and 
eaSily. To achieve the flexibility of data usage, three 
aspects of DB design and implementation are important. 
First, the data shculd be independent of each other and 
functionally dependent on the key value. Second, it should 
be possible to interrogate fer user's requirements using 


application programs or the DBMS itself. Third, these data 


items should provide useful information for decision maxers 
to analyze, to investigation, to plan and to manage ina 
certain organization. 

It is very difficult to develop DB system which perforn 
in an optimal fashion. There are many different ways in 
which data can be structured and each has its own advantages 
and disadvantages. Different users want to use different 
data/information. It is hardly possible to satisfy all of 
the users with one type of data organization. 

The normal form concepts of relational database wiil be 
used to develop an intelligence database, because tne rela- 
tional database management system supports independence 
better then other models and 1S easier to implement. 

Chapter II addresses the background, which relates to 
the database system development for the Korean army's logis- 
tics support system requirement s. Chapter III defines 
fundamental concepts of database, and incluije a general 
overview of a DB system and its protection. Chapter IV 
discusses an introduction to database design, both logical 
and physical, and describes database models and selection 
that are useful for Korean army loyistics support systems. 
Chapter V presents a relational database design for the 
Korean army 2nd logistics support command, which includes 
relational normal forms and the characteristics of the rela- 
tional database. Charter VI addresses the implementation of 
a logistics system in the Korean army using the reiational 
DBMS product DBASE Iie Finally, Chapter VII presents 
conclusion and reccmmendations based on the research 


presented in the theSis. 
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A. OVERVIEW % | 
¢ \ 





——_ G-1, personnel; eee | G-3, eeniiisitie s 
- The Korean army is the largest organization in Korea. 

National security, the position or the Korean army 1S very 
important. It stands face to face with communist north Korea 
on the 155 mile long DMZ. In erder~te-= Strengthen, the wade 





The»Korean army. installed its»first.computer. system in 

the data»processing..center(DPC) of, the AQGSLLES command in 

\) 19%3. -Hre-cember, hewenver, did 
until 1974, 


nd 
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The primary missicn of logistics is to insure the opera- 
tion of weapons on the pattlefield. Logistics encompasses a 
broad spectrum of functions and responsibilities which are 
reguired in order that the ultimate objective can be 
achieved. 

Basically, logistics can be described as an effort to 
develop and maintain maximum combat power through the 
support of weapon systems. 

Just as the army itself is a composite defense system, 
the system which keeps it supplied and operational is a 
composite of material, personnel and facilities, processes 
and organizations, and different leveis and varieties of 
activities, allin motion together and all merging in the 
common and basic objective of meeting the reguirements of 
the forces. 


In considering how to manage for army logistics, fie 


: : N\¥ . ane 
categories can be listed, These are~facilities management, 
finance management,’ material supply management, \)service 





en 


management, and personnel management. Logistics usually deai 
with material supply manayement that includes the foilowing 
principal functions : requirement, procurement (acquisition), 
storage and distribution, maintenance while in storage, and 
Salvage of supplies inciuding the determination of juanti- 
ties of supplies. 
There are three major echelons of logistics support 
which are determined by types of work done at each echelon. 
* Wholesale echelon 
* Intermediate echelon 
* Direct support/user echelon 
Wholesale echelon includes depots, maintenance points, 
plants and factories associated with special army activities 


retained under army headquarters. 
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Intermediate echelon provides the major interface 
between the wholesale and direct support/user echelon. It 
includes units in the field which provide general support 
supply, maintenance, transportation, facilities and 
services. 

Direct support/user echelon includes fields units waich 
provide direct support supply, maintenance, transportation 
and services. Users include.the combat, combat support, and 
combat service support units utilizing the services and 
equipment which are the responsibilities of the 
Hagisticians. 2 . akweuee earn” 

i ie UY j a 


wy, 


C. CURRENT LOGISTICS SITUATION IN KOREA 


The first computer introduced in Korea was the IBM 
360/40(64 KB) which came from the U.S in daarch 1967. Its 
purpose was to survey the entire population of Korea. The 
Merean army installed its first computer system in 1972 to 
organize the military personnel system. Next year, ancther 
computer waS installed for the logistics system that were 
menticned before. 

The Korean army used the computer relatively early. 
Several computer centers were installed by the ROK arny. 


There are several tyres of computer centers. The tyre of 


computer center is determined by the purpose of use - educa- 
ron, personnel, logistics, intelligence, finance and 
national security, etc. All the computer centers are 


directly controlled by the staff of ROK army headguarters. 
There is one integrated software development center which is 
located in headquarter of ROK army. 

Each of the computer centers has different hardware 
systems, and applications with file systems have been indi- 
vidualliy designed, developed and operated by the different 
operating systems. 


S 


The army logistics computer system is the largest systen 


among the different types of computer system. The logistics 


computer systen, can be- divided hierarchically following 
different level computer systen: \\) department of computer 


system control in army headquarters,’ \logistics information 


c Ae, 
S¥St eon center in logistics ccmmand,(-, and data pRocessig 





center in logistics support command which is located three 
different place to support units which are in same area. 

Further down at the division level including cone 
Management of the logistics operations is accomplished moni- 
toring the operational readiness of weapon systen. 

They use several languages, COBOL, Assembly language, 
and FCRTRAN. 53% of total applications software is COBCL, 
44% is Assembly language, and 3% is FORTRAN. 

Nowadays, Assembly language tends not to be used to 
program. The percentage of COBOL will increase. They did not 
introduce more advanced higher level Languages like PASCAL 
and Database lanyuages. 

Today computer hardware system consists of IBM370, 
UNIVAC90/30 and 1100 series. These computers are not on-line 
systems, but rather run batch jobs. 

Applications systems are operated daily, weekly, 
monthly, and yearly depending upon the different reports. 
The files of the applications consist of indexed seguential 
access method(ISA@), sequential access method (SAM) OW 


SSRIS Soe fixed- length records. 


At-preseltt, pany files of records.are-used-in~ ROK ariy 





Management by spooling, time sharing, and virtual 
techniques. 
In order to provide logistics managers who want to use 


information as soon as possible, ROK army logistics systems 
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must have a capability to provide reliable information with 


efficient processing. ‘titsrs<ceerpi.cated__bpy+he_Lact..thet 


the application systems use several different file systen. 


Aitst there is a high level of redundancy. There are 
several of the same kind of data items among personnel 
system, payroll system, PX system, inventory systen, mili- 
tary medical system, etc. 

These common data items are updated independently in 
each file systen. It is very hard to maintain the accuracy 
om a ccmnon data item on different file systems. 
Furthermore, the number of files for application will be 
more and more. 

econ, the file systems are inflexible requests for 
information from a wide range of users are impossible to 
answer within given time. Even though the fiie systems 
contain data items for producing information to be provided, 
ianformation can not be provided reiating to tnose data 
items. The data can net be processed without reconstruction. 
Although millions have been paid for computer system, the 
information can not be obtained when it is needed. 

hird, it can be expensive to make changes to a file 
system. According to the requests of users, a file systen 
can be changed or modified. Sometimes the modifications are 
difficuit because the applications were not adeguately docu- 
mented fcr other pregrams. AS time goes on, the problen 
becomes worse because more programs are created or mcdified. 
And, whenever a file 1s changed, programs for that file 
system have to be changed or nodified. Ad@ationa lily, indir 
vidually developed file systems and non-standardized hard- 
ware systems do not help to achieve data communications with 


each otner. 


FS 


Recently, higher managers have recognized the need for 
the standardization of hardware and the unificaticn of 
application softwares One department, software developing 
department, that directly manages to develop application 


systems and programs was formed. 


De. ADF SUPPORT 


The ADPC(Automatic Data Processing Center) within the 
logistics structure provides significant support. Un crder 
to effectively command and control any operations, the 
commander must have adequate visibility. 

The use of automatic data processing (ADP) systems nas 
Significantly increased the commander's visibility and has 
had an effect on logistics operations. 

The ADPC dedicated to the logistics operations supforts 
its own internal functions such as stock controls within its 
area of responsibility and a routine report for higher 
command. 

In order to produce many different reports which nigher 
level managers need, this system uses file systems which 
include several files such as all item's master file, 
Storage by depot file, due-in file, due-out file, fund 
resource file, fund ceiling control file, materiai ceiling 
control file, demand fiile,item's location file, OST fiie, 
Army equipment file, etc. 

Most are basic files among all files. Some are trans- 
action files or sort files which are a relatively temporary 
files containing data about transactions and Soremnguee. 
working activities. 


From these files, army logistics ADP system Cconteom. 


asset Management that includes reyuisition and issue, 
due- in, due-out management, report and documentations 
Management, fund and material management, requirement 
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Management, storage management, Army equipment management, 
automatic return maragement, etc. 

This ADP system generates many different reports which 
are made by result from running computer systen. TInese 
reports are produced periodically as reguired for higher 
officers who work in the Army logistics field. 

these reports show by the title, the generation tine, 
the number of copies, contents of each report, their use, 
etc. These are also designed to provide up-to-date accurate 


status data for selected items or units. 


7? 


III. BASIC CONCEPT OF DATABASE 


A. WHAT IS A DATABASE? 


A much-publicized but impracticable idea of a database 
says that a corporation keeps all its processable items of 
data ina large storage in which diversity of data users can 
be accessed. The storage in which all the data are kept may 
be in one location or multiple locations, the latter 
possibly intercoanected by telecomumunications. Programs for 
a variety of applications have access to the data. 

A database may be defined as a collection of interre- 
lated data stored together without harmful or unnecessary 
redundancy to serve multiple applications; the data are 
stored so that they are independent of prograns which use 
the data; a common and controlled approach is used in adding 
new data and in modifying and retrieving existing data 
within the data base. The data is structured so as to 
provide a foundation for future application development. One 
system is said to contain a collection of data bases that 
are entirely separate in structure [ Ref. 1]. 

Also according to [{Ref. 2], the definition of database 
is a ocollection of stored operational data used by the 
application systems of some particular enterprise (e.g. 
manufacturing companies, banks, hospitals, etc.). And data- 
bkase systems are nothing more than a computer-based reccrd 
keeping system: that is, a system whose overall purpose is 


to record and maintain information. 


Be. ADVANTAGES AND DISADVANTAGE 


A database is needed to provide the enterprise with 


centralized control of itS openatiemal data. This is in 
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Smare contrast to the situation that prevails in most enter- 
prises today, where typically each application has its own 
private files so that the operational data is widely 
dispersed, and there is little or no attempt to control it 
in a systematic way [Bef. 2]. 

The database processing have many advantages and also 
many disadvantages [fef. 3]. First) the advantage of data- 
base processing enables more information to be produced from 

“a given amount of data. (Second, the elimination or reduction 
of data duplication saves file space, and to some extent, 
cah reduce processing reyuirements. The most serious prcblenm 
@ data duplication is that it can lead to a lack of data 
integrity. A common result of this is conflicting results. 
Third, creation of program/data independence dose not create 
problems when a file is changed. It means that the applica- 
tion concerned do not depend on any one particular storage 
structure and access’ storatge. The fourth) advantage is 
better data management. When data are centralized in data— 
pase, one department can specialize in the maintenance o£ 
data. That department can specify data standards and ensure 
that all data adhere to the standards. When someone has a 
data requirement, he or she can contact one department 
instead of many file maintenance groups. There is only one 
DBMS processing a shared database, and improvements made to 
the datakase oor to the DBMS will benefit many users. fthe 

gathers advantages of database processings allow guery 
languages for easy "one-shot" programs and make it easier to 
retrieve sophisticated information in a DBMS environment. 

S HaotwGiusagvantage, of database.processing is that it 
can be expensive. The DBMS may occupy Much main memory, and 
software purchase costs are high. Once the database is 
implemented, operating and administrative costs for some 
Systems will be higher. Also, more sophisticated computer 


personnel are reguired to operate a D3biS. ‘Second, a DBMS 


i 


environment 1S more complex for personnel who must manage 
the system and data. Large amounts of data in many different 
formats can be interrelated in the datanase. Third,) backup 
and recovery abeusmorc di irrcuiae because or increased 
complexity and because databases are often processed by 
Several users concurrently. (Fourth, the system iS more vuln- 
erable tc failure, Ftecause all data are centralized and 
under one system. Another disadvantage of DBMS is likely to 
be slower and more expensive than a file system "tuned" to a 


particular appl vearion. 


C. AN ARCHITECTURE FOR A DATABASE SYSTEM 


The aim of presenting architecture is to provide a 
framework which is useful for describing general concepts 
and the structure of individual systems. But every database 
system can not be neatly matched to this particular 
framework. 

The architecture is divided into three general levels: 
inhemnal, concepijaead and etmemmerd in figure 3.1 [Ref. 2,5]. 
Broadly speaking, the internal is the one closest to fhys- 
lcal storage, the one concerned with the way in which the 
data are actually stcred; the external level is the one 
concerned with the way in which the data are viewed by indi- 
vidual users; and the conceptual level is a "level of indi- 
rection" between the other two. 

Next, the various components of the syStem will ke exan- 
ined. The users are Gither application programmers Or»yremote 
terminal users of any degree of sophistication. Each user 
has a language at his disposal. It will be a conventional 
programming language, such as COBOL) PE/ i, PASse eee 

Each external model is defined by means of an external 
schema, which consists of descriptions of each the various 


types of external reccrds in that external model. In 


20 


user group I 










physical 
database 


user group 2 


user group n q VIEW Th 
definition and definition and — itnplemented 
mapping written mapping written on physical 
in subscheme in data defini- devices 
data definition tion language 
language 
| 
Figure 3.1 The Three Levels of the Architecture 


addition, there must be a definition of the mapping between 


the external schema and the undering conceptual schema. 





is a representation of the entire 







information content of the database, ain—in a forn that—is- 


somewhat abstract in comparison with the way 1n which the 


fewea 2S physacally stored. = del is defined 


by means of —the(Sonsentual sake tual sch na) 
tions of each of the various types of conceptual records. 


Thi-s—nodel.is-a—view of the-total—database content,—andthe 


conceptual_schema}is-a- definition of this—view. The defini- 


cept 
which Pncltdes defini- 





tion in the conceptual schema is intended to include a great 
Many additional features, such as the authorization checks 
and validation procedures. 

The internal model is a very low-level representation of 
Mc entire database; It consists of multiple occurrences of 
multiple types of internal records. The internal model is 
descrited by means of the internal schena, which not only 


defines the various types of stored record but also fields 
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are represented, what physical sequence the stored records 
are in, étc. 

The conceptual and internal mapping defines the corre- 
spondence between the data model and the stored database; it 
specifies how conceptuai records and fields map into their 
stored ccunterparts. If the structure of tne stored database 
is changed, that is, if a change is made to the storage 
structure defimaetion; The conceptual and internal mapping 
must be changed accordingly, so that the conceptual scnema 


May remain invariant. 


D. COMPCNENTS OF A BUSINESS DATABASE SYSTEM 


A business datarase system is aocollection of five 
components that interact to satisfy business needs. The five 
components are hardware, programs, data, people, and 
procedures [Ref. 3]. 


1. Hardware 


A database system does not require a special tyre of 
hardware. And it can be used in mainframes, minis. and 
micros. Database processing, however, dose involve special 
programs and overhead data. Thus database applications often 
require more more hardware; more memory, a faster CPU, and 
more direct access stcrage. 

Database macnines are special-purpose computers that 
perform database processing functions. Atso,—lHslao—defines—a- 
database machine -as—"specialized hardware —supporting—basic 
DBMS fuactions.found-in most-contemporary- software database 
management systems" [f[Ref. 4].~ AS shown in figure3.2, the 
computer processing the application projram sends reyguests 
for service and data cver a channel to the database machine. 
The machine processes the requests and sends results, data, 


or messages back to the main computer. “Thus database 
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processing can be performed simultaneously with applications 


processing. 


Hequests 
and Duta 
! Processing CPU Database Machine 
(Separate CPUs 


Figure 3.2 Schematic of Processing with Database Machine 
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There are several types of programs which are used 
in database processing systems. Figure 3.3 shows the approx- 
lmate relationships cf the major types. Online processing 
requests or transactions are provided by users at terminals. 
The requests are sent to the processing computer over conmau- 
hications lines. 


The requests are received and routed by the 


Communications Contrel Program(CCP). [It provides communica- 
er oer ere ne surest NE enane yap ener ster re = eee 


tion _error  checkiny and correction, coordinates terminal 
activity, routes nessayes to .-the correct ext, destanaetio0n, 
mommats nessages for various. types.of terminal equipment, 


ame, performs.other ccumunication-oriented tasks. 


a5 


Theimgitaiaasigy programs are provided by either the DBMS 
or the hardware vendor. TheseS programs provide a wide 
variety of services. Cuery/update utilities provide general- 


ized retrieval and ufdate of the database. 
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Figure 3.3 Programs Involved in Typical Database Processing 
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For normal processing, the DBMS receives data and 
stores it for subsequent processing. This system acts as a 
sophisticated data librarian. The DBMS allows application 
programs and utilities a wide variety of access storages. It 
also enables these FLrograms to have different views of the 
same data so that ap;plications Can use data in @ format sone 


is familiar and useful to them. 
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The DBMS also has features to provide security over 
data; the tools prcvided ensure that only authorized data 


ape accessed. Aliso, the DBMS controls Concurrent processing 


a e 


and includes features to provide backup and recovery. 

The final type of program involved in database 
processing is the operating system. This set of programs 
controls the computer's resources. The DBMS sends requests 
for input/output services to operating system. Ail programs 


are controled by the operating systen. 
3. Data 


Mecording to standard usage in the computer 
industry, mows cdEe Gpeuped ancO oYTES or CHARACTESS, 
MeeRACTERS are grouped into FIELDS, and FIELDS are jrcured 


into RECORDS. Me comlection OL ELecOrds aistcall a FILE. A 





DATABASE is more than a collection of files; It is a collec- 
tion of integrated files. Another way of saying this is that 
a database is a collection of files and relationships among 
records in those files. 

Database records can be accessed sequentially within 
a fiile, randomly by value of field, or by relationship to 
other records. 

A key is a field that is used to identify a record. 
For database processing, key can be uniyue or nonunique. 

In a database system a variety of views of the data 
are defined. One is called the "schema" or "concertual 
view". This is complete logical view of data. The term 
"iogical" means the data as it would be presented tc the 
human. The schema describes all of the data in the datatkase. 

Another type of view called a "subschera", Or 
external view defines a subset of the schema to be seen by a 
even application prcgram or user. 

A third view of the data ia called the "internal 


view", or sometimes, the physical view. This is the fora of 


Ze 


the data as it appears toa particular processing computer. 
It describes how data is physically arranged and how it is 
allocated to Eidess 
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4. People Tbe 


Clientele are the people for whom the system is 
developed. The clientele of an airline reservation systen 
are the people who take flights. The clientele of a payroil 
system are employees. Clientele do not usually have an 


active role in database system development or use. 
_—— 
{ Users\are people who employ the system to satisfy a 


| 


business need. The users of an airline reservation systen 
are the clerks, the users of the payroil system are payrcll 


administrators, clerks, and business managers. 
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__ Operations personnel) run the computer and associated 


ecuipment. Typically, the operations department includes 


machine operators, data control personnel, and data entry 








people. 

tae oe _ I 

Systems development personnel | design and irplement 
the datakase systen. - The determine reguirenents, specify 


alternatives, design the five components of the system. and 
message systems implementation. The design of the database 
Structure or schema is an important function of these 
people. 


The final category of people in database appiica- 








tions is(database administration DBA) personnel. A database 
is a shared resource. The function of the DBA staff is to 
serve aS a protector of the database and as a focal foint 
for resclving user's conflicts. The DBA should be a repre- 


sentative orf the community as a whole, and not of any 


particular user or grcup of users. 
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Both users\ and the operations staff need documented 
Wedding _ “ci 


A TET A a, 
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procedures for normal conditions. The users need to know how 
to sign on the system, how to use the terminals, how to 
provide data, and so fourta. They also need procedures that 
ensure they do not interfere with one another. 

File systems fail at some point, and when a database 
system fails, both users and operations personnel need 
procedures describing what to do. These procedures are 
especially important for database processing Fecause So many 
applications are dependent on the database. 

Database management procedureseare needed for DBA 
and others because every business is a dynamic activity, and 


business needs will change. 


E. DATABASE PROTECTICH 


1. Security 


The subject of database security, the protection of 
the database against unauthorized use, has many different 
@spects and appreaches. First, it is necessary to protect 
against both undesired modification and/or destruction of 
data and against unauthorized reading of data. Three tech- 
niques are described kLelow [Ref. 5].: 

a. User identification --- The most common schema to 
identify users is a password known only to to the systen 
and the individual. 

b. Fhysical protection --- A high Security system needs 
better identification that a password, such as personal 
recognition of the user by a guard. 

Cc. Maintenance and transmittal of rights --- The system 
heeds to maintain a list of rights enjoyed by each user 


on each protected portion of the database. 
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2. Integrity Preservation 


The term "integrity" 1s used in database contexts 
with the méaning of accuracy, correctness, or validity 
[Ref. 6}. This aspect concerns nonmalicious errors and 


their prevention. The problem cf integrity is the problem of 
ensuring that the data in the database is accurate. Invalid 
updates may be caused by errors in data entry, by mistakes 
on the part of the operator or the application programmer, 
by system failures, even by deliberate falsification. The 
DEMS can help detect some programming bugs, such as a proce- 
dure that inserts a record with the same values in the key 


fields as a record that already exists in the database. 


2 


IV. INTRODUCTION TO DATABASE DESIG 


A. INTRODUCTIOB 


A database is the interface between people and machines. 
The nature of these two components is utterly different. 
People are imprecise and intuitive, and their thinking is 
maZZy. Machines are precise and predictable, and their 
processing 1S exact. The difficulty is to develop a data- 
base design which meets the needs of the people who will use 
ante» 

Datakase design is both art and science. Dealing with 
people, understanding what they want today, predicting what 
they will want tomorrow, diiferentiating between individual 
needs and community needs, and making appropriate design 
tradeoffs are artistic tasks. To accomplish these tasks, 
there are principles and tools, but these must be used in 
conjunction with intuition and guided by experience. 

Database design is a two-phased process [Ref. 3]. 
First, one examines the user's requirements and build a 
conceptual database structure that is a model of the organi- 
Zacion. Thais phase of database design is often called 
"logoicai database design". Once the logical database design 
is completed, this design is formulated in terms of a 
particular DBMS. Usually, compromises must be made. For 
example, the DBMS may not be able to express relationships 
precisely as the users see them. The process of formulating 
the legical design in terms of DBMS facilities is called 
"physical database design". 

This chapter will introduce the two-phased process of 
database design. And then it will survey important design 


tools called database models. 
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Be. LOGICAL DATABASE LESIGN 


Database design 1S an intuitive and artistic process. 
There is no algorithm for it. Typically, database design is 
an iterative process; during each iteration, the goal is to 
get closer to an acceptable design. Thus a design will be 
developed and then reviewed. Defects in the design will be 
identified, andthe design wiil be done. This process is 
repeated until the development team and users can find no 
major defects. 

Figure 4.1 illustrates the flow of work in a»-typie@al 
database design project. User reguirements are studied anda 
logical database design is developed. The preliminary design 
of database processing programs iS produced. Next, the 
logical database and the preliminary program designs are 
used to develop the physical database design and and the 
detailed program specifications. Finally, both of these are 


input to the implementation phase of the project. 


A logical database design specifies the logical 
format of the database. The RECORDS to be maintained, their 
contents, and RELATICNSHIPS among those records are speci- 
fied. Industry uses various terms for this design. It Ss 
cailed the schena, the conceptual schema, the logical 
schema, and This thesis will use the term logical schema. 

a. Logical datakase records ---~ To specify logical 
records, the designer must determine the level of detail 
of the database model. If the model highly aggregated and 
generalized, there will be few records. If the model is 
detailed, there will be many records. The database 
designer must examine the requirements to determine how 


coarse or how fine the datakase model should be. 
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Figure 4.1 Database and Program Design Flow 


The contents of these records are specified during 
logical design. Names of fields and their format must be 
determined. The designer must specify how much data will 
be Maintained. Also, the format of data items is 
specified. | 

As the reyuirements are evaluated andthe design 
progresses, CONSTRAINTS on data items will be identified. 
These constraints are limitations on the values that 
database data can have. Three types of constraints are 
common. FI£LD constraints limit the values that a given 
data item can have. INTRARECOKD constraints limit values 
between fields within a given record. ieee hee OR D 
constraints limit values between fields in different 
records. 

b. Logical database design relationships --- The essence 


of database is the representation of record 


31 


relationships. Tnese relationships are specified during 
the logical design. The designer nas to (a) determine 
one-to-one, one-to-many, and many-to-many relationships, 
(b) study the application environment, (Cc) examine the 


requirements, and (d) identify necessary relationshifs. 


The inputs to logical database design are the systen 
requirements and the project plan. Reguirements are deter- 
mined by interviews with users, and that must be approved by 
both users and management. The project plan describes the 
system environment, the development plan, and constraints 
and limitations on the system design. 

The requirement can be expressed in the form of data 
flow diagrams, policy statements, andthe data dicticnary. 
Contents of the data dictionary can be transformed into the 
logical and user views. Poiicy statements can be used to 
develor the descriptions of logical database processing. The 
requirements can be used to verify the completeness of the 


logical design. 
Su rocedures fcr Logical Database Design 


Many techniques have been defined for logical data- 
base design. Some are completely intuitive and others 
involve specific Frocedures for processing the data 
dictionary. The major steps in the logical design prccess 
are descriked below. 

a. Identify data to be stoped <--- First, tee) Gama 
dicticnary is processed, and that which is to be stored 
is identified and segregated. This 1S necessary because 
the data dictionary will contain descriptions of reports, 
and will screens, and input documents tnat will nct be 


part of the database. 
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me Consolvaate and clarify data names --- One task is to 
identify synonyms, to decide on standard names for syno- 
hyms, and to record aliases (when synonyms cannot be 
Slimanated, they” are -recorded™ as“alternate names, or 
aliases). 

Another task related to terminology is to ensure that 
data items having the same name are truly the same. If 


not, unigue data item names will need to be developed. 


c. Develop the Ilcgical schema --- This is developed by 
defining records and relationships. Records are defined 
by determining the data items they will contain. The 


design team examines the data flow diagrams and data 
dictionary, applies intuition to the business of setting 
up the new system, and determines that certain records 
will need to exist. 

Scme of these files may need to be combined, and 
others may need to be separated. Another problen 
regarding record definition concerns implied data. A data 
item is implied when it is needed to meet a requirement. 

The second step in developing the logicai schema is 

to determine relationships among database records. we 
want to model the way the users see the relationshi_ys. 
Generally, relationships are identified intuitively. At 
Phils. foint, the design team must discriminate between 
theoretical and useful relationships. A theoretical rela- 
tionships can exist logically, but may never be needed in 
practice. 
d. Define processing --- The reguirements are examined to 
determine how the database should be manipulated to 
produce required results. The processing definitions can 
be developed in several ways. One method is to describe 
transactions and data to be modified. Another method is 
te develop structure charts of the proyrams that will 
access the database. 
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e. Design review -—-- The final stage of logical database 
design iS a review. The logical schema and user views 
are examined in light orf the reguirements and program 
descriptions. Every attempt 1S made to identify omis- 
sions, unworkable aspects, or other flaws in the design. 
Typically, a panel of independent data processing feofle 
is ccnvened for this review. Documentation of the logical 
schema, uSer views and program description is examined by 
the panel and oral presentations are evaluated. The 
purpose of the review 1S to identify flaws, not to solve 
then. 


C. PHYSICAL DATABASE DESIGN 


The second stage of database design--physical design is 
a stage of transformation. The iogical schema is transformed 
into the particular data constructs that are available with 
the DBMS to be used. Whereas the logical design is 
DBaS-~independent, the physical design is very Much 
DBMS-dependent. 

Detailed specifications of the database structure are 
produced. These specifications will be used during the data- 
base implementation to write source statements that define 
the datakase structure to the DBMS. These statements will be 
compiled by the DBMS andthe object form of the database 
structure will be stored within the database. See Figure 
Wee 


1. Output of Physical Database Deseaga 


— a eee 


Specific constructs vary widely from one DBMS to 
another. In general, two Major Specifications are produeem 
First, the physical specification of the logical schema is 
defined. This specification is called the PHYSICAL SCHEnae 


This schema is a transformation of the logical schema into 
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Figure 4.2 Role of Physical Design 


the data modeling constructs available with the DBMS to be 


used. Second, user views are defined. 


a. Physical schema --- figure 4.3a lists generic items 
that are defined ina physical schema design. The 
contents of each record must be defined, and the name and 
format of each fvelde wi each record Specified. 
Constraints from the logical database design are trans- 
formed into criteria for field descriptions. Keys of 
database records need to be identified, and overhead 
Structures for supporting the keys defined. 

Record relaticnships are also defined in the physical 
desiyn. Limitations in the DBMS may necessitate that 
record relationships be changed from what the user 
wanted. A many-to-many relationship may need to be 
chanyed to a simple network. 

b. User view --- Most users will need to view only a 
portion of the database, the logical database design must 


specify which user groups will view which portions of 
datakase. 
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User views are generally a subset of the schema. 
Records or relationships may be omitted froma view; 
field may be omitted or rearranged. Also, the names of 
records, fields, or relationships may be changed. Thiam 
flexibility allow users to employ terminology that is 
familiar and useful to then. Figure 4.3b lists items to 


be defined for user views during the physical design. 


Scan 


Name of physical schema 
Names of records 

Forgat of records 

Names of fields 


| Format of fieds Names of user view 
Constraints Names of records 
| Names of keys eee) | 
Supporting overhead data OBINat of records | 
structures Names(aliases) of 
Format) O02 =seeord : Tel eas | 
relationships Format of fields | 
a. Contents of phySicadl b. Contents of user ] 
Schema views | 
| | 
« | 


Figure 4.3 Results of Physical Database Design 


2. Inputs to Physical Database Design 


The inputs to the physical database design are the 
outputs of the logical database design, the system reyuire- 
ments, and tne preliminary design of programs. These were 


already described in the previous section. 
3. Physical Databas 


This is produced by transforminy the iogical design 
into a physical design. The specific outputs vary fren one 
DBMS tc another. It is impossilLle to describe this process, 


other than very generally, without first discussing the 
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physical database design specific DBUS features. The next 


Ghapter will contain further discussion. 


D. DATABASE MODELS 


A database model is a vocabulary for describing the 
structure and processing of a database {Ref. 3]. Database 
models are an important database design tool. They can use 
both ‘logical and physical database deseomeanucn as ~-lowc hart s 
OL pseudocode are used for program design. And database 
models are used to categorize DBMS products. This section, 
discusses the components of database models, the three 
commercial database models, and survey of Six important 


models. 


1. Components of Database Hodel 


Database modé€ls have two major components. The Data 
Definition Language ({DDL) 1s a vocabulary for defining the 
structure of the database. The DDL must include terms o£ 
defining records, fields, keys and relationships. Also, the 
DDL should provide a facility for expressing a variety of 
user views. Ideally, the model will also provide a method 
for expressing database constraints. 

Data Manipulation Language(DML) is the second comfo- 
hent of database  amcdel. Mae sD ois a, yocabulary for 
describing the processing of the database. Two types of DML 
exist. Procedual DML is a language for describing actions to 

a 
be performed on the database. procedual..DML obtains a 
gqesired result by specifying oferations to be performed. For 
procedual DML, facilities are needed to define the data to 
be operated on and to express the actions to be taken. Both 
data items and relationships can be accessed or modified. 

Nonprocedual DML is a language for describing the 


data that is wanted without describing how to obtain it. The 
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user Simply states what 1s wanted, not how to get the 
results. The DBMS is given the job of determining hew to get 
the result. Nonprocedual DML is descriptive, not 


prescriptive. 
2. iIhree Commercial Database Models 


Database systems can be conveniently categorized 
according to several approach. The best Know approaches are 
the relational, the hierarchical, and the network approach 
modeis. These have been used in the great bulk of database 
systems. 

A model is hierarchical if its only data structure 
is a hierarchy (tree). With this model, all networks must 
first be decomposed to trees before they can be represented. 
And data are represented as a set of nested one-to-many and 
one-to-one relationships. This model is a special case o£ 
network model. So, Many-to-many relationships are not 
directly supported and there is data redundancy. 

A model is network if its data structures are both 
trees and simple networks. This model represents data as a 
set cf record types and pairwise relationships between 
record types. Only complex networks need to be decomfosed 
before they are represented. 

The distinction between these two modeis nas beccme 
unimportant. The hierarchical data model has become too 
Narrow and the network data model to broad [Ref. 3}. ie 


relationai model will be described next section. 


3. Overview of Prominent Database Models for Design 


Figure 4.4 portrays six common and useful datawase 
models. The models are arranged ona ocontinuum. Models on 
the left-hand side of this figure tend to be oriented to 
humans and human meaning, whereas those on the right-hand 
side are more oriented toward machines and machine 


specifications [Rens 320% 


38 


EE a EE i SS EEE SS RE 





—— 


Semantic Eiiietin- relate CODAS YI: DNES- 
Data Model Relationshep D. , oe r DBIG Specilie 
(SDM) Model (EL) bahbera esi» Model Model 


ANSE ASISPARC 


EIU MAN MAACTEENT: 
(Logieals (Plivsie al) 


ated SN Se ES ne 


Figure 4.4 Relationship of Six Important Data Models 


ce Re ltdtiemiaedatea Wodel --- fhe relational database 
model is near the midpoint of the human/machine etl 

in figure 4.4, because it has both logical and physical 
Characteristics. The relational model is loyical in that 
data are represented in a format familiar to humans; the 
relational model is unconcerned with how .the data are 
represented in computer files. On the other hand, this is 
more physical than SDM(semantic data model) or the 
E_R(entity relationship) model. Database that have been 
designed according to the relational need not be trans- 
formed into some other format before implementation. Thus 
the relational mcdel can be used for both logical and 
physical database design. 

A relation is simply a flat file. The rows of the 
relation are the file records. Rows are sometimes called 
tuples of the relation. The field of the relation (in the 
Columns) are sometimes called the attributes of the rela- 


tion. The significance of the relational model is not 
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that data are arranged in relations but that relaticn- 
ships are concerned to be implied Ey data values. 

The principle advantage of carrying relationsnifs in 

data is flexibility. Relationships need not be predefined 
[ Ref. 2,3,4 ]- Further discussion of this will be in the 
next chapter. 
Des Semantic data model --- The word semantic means 
meaning. The semantic data model provides a vocabulary 
for expressing the meaning as well as the structure of 
datarase datas As such, SDM Ys wseful for logical "Gaikaae 
base design and documentation. SDM provides a precise 
documentation and communication medium for database 
users. In particular, anew user of a large and complex 
datakase should find its SDM schema of use in determining 
what information is contained in the database. Also, SDi 
provides the basis for a variety of high level semantics-’ 
based user interfaces to a database. 

SDM has been designed to satisfy a number of criteria 
that are not met Fy contemporary database models. fhe 
chief advantage of SDM is that it provides a facility for 
expressing meaning about the data in the database. 

Another advantage of SDM is that it allows data to be 
described in context. Users see data from different 
perspectives. They see it relative to their field of 
operation. SDM allcws relative data definition. 

A third advantage of SDM is that constraints on data- 
base data cam be defined. For example, if a given item is 
not changeable, SDM allows this fact to be stated. With 
other data models, such constraintS are not part of the 
schema description and are documented separately. 

SDM is like pseudocode, but instead of describing the 
structure of programs aS pseudocode does, SDM describes 
the structure of data. Like pseudocode, SDM has certain 


Structures and rules, and within those structures and 
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rules, the designer has a good deal of latitude and flex- 


1 Damiee yy". 
ee Sh eet y = Relationshif model a The emcity— 
relationship model(E-R nodel) is Pride! Y ai abOogica 1 


datakase model, although it has some aspects of a phys- 
ical model as well. AS its name implies, the E-R model is 
explicit about relationship. Unlike SDM, in the =E-R model 
both entities and relationships are considered to be 
different constructs. EMtLtleseanre grouped intowentity 
sets, and relationships are grouped into relationship 
sets. 

An entity-relationship diagraa is a graphical 

portrayal of entities and their relationships. It is 
useful to summarize the information in a design. jie 
Supports the representation of more general 
relationships. 
d. CODASYL DBTG model --- The CODASYL DBTG(Conference on 
Data System Languages, Database Task Group) data model 
was developed by the same group that formulated COBOL 
during the late 1960s and is the oldest of the data 
models. The DBTG model is a physical database model. 
There are constructs for defining physical characteris- 
tics of data, for describing where data should be 
located, for instructing the DBMS regarding what data 
structures to use for implementing record relationshifs, 
and other Similar physical characteristics. 

A DBTG schema is the collection of all records and 
relationships. A subschema is a subset and reordering of 
records and relaticnships in the schema. Unlike the rela- 
tional model, relationships become fixed when they are 
defined in the schema. 

Several reasons account for the lukewarm resfonse 
that the CODASYL mcdel has received, including the fact 
that it has a decidely COBOL flavor to it. Finale, 
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althouyh most of the core concepts of the model are 
defined and agreed upon, there are many not-agreed-on 
variants of the core concepts. These variantS create 
confusion and lead to a dilemma. 

e. DBMS-sSpecific models --- There are over one hundred 
different commercial DBMS products. The DBMS are some- 
times categorized in terms of their underlying data 
model. A DBMS is considered a relational system if it 
coniorms, in essence, to the relational data model. 
Alternately, A DBMS is considered to be a CODASYL systen 
if it conforms, in essence, to the CODASYL DBTG data 
model. A third category of DBMS is other. If a DBMS dces 
not conform to one of the above two data models, then it 
has itS own, unigue data model. There are many systems 
that fall into the other category. 

fo ANSI/ 4875 PARC data nodel rae The 
ANSI/X3/SPARC (American National Standards Institute / 
Committee X3 / Standards Planning and Requirements 
(sub)-Committee) data model doeS Support a variety of 
different data models in figure 4.4. This model isa 
model for DBuwS design rather than for database design. 


This have the external, conceptual, and internal schema. 
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Ve. RELATIONAL DATABASE DESIGN 

Datarase design is one of the most important steps in 
the develcpment of ccmputerized system. size and complexity 
combine to make this task disproportionately time comsuming 
and expensive. 

Developing a database is an evolutionary process with 
the objective being an "idealized database". This is infor- 
mation that contains all the necessary data about all facets 
of an organization's operations and from which can be 
extracted instantaneously, in any form desired, information 
in response to inguiries in any format. 

There are many wayS in which a database can be designed. 
Here, we will descrike a design theory and applicaticn for 


2nd Logistics Support Command. 


The data processing center of the 2nd Logistics Sufrort 
Command for the Korea Army logistics systems has the respon- 
Sibility to anaiyze, develop and maintain the computer based 
logistics system modeling to support keeping of track all 
inventcry of each echelon and supply system such as procure- 
ment for the army. 

This thesis documents the construction of a sample 

computer based database system for logistics support systen 
in order to keep track of all information and the inventory 
status of each item in each subordinate battalions which are 
Ordnance Battalion, Quarter-master Battalion, and Ammunition 
Battalion Figure 5.1. 
Each Battalion has twe units, so there are total six units. 
And each Battalion handles two items at least(actualiy more 
then hundred). The general background was already descrited 
m@aeChapter 2. 
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Figure 5.1 Organization of 2nd Logistics Support Command 


A. STRUCTURE OF A REIATIONAL MODEL 


1. Relations 


The data structuring total used by the relational 
database model is a relation which is simply a two- 
dimensional table that has several properties. First, the 
entries in the table are single-vaiued; neither repeating 
groups ncr arrays is allowed. Second, the entries in any 
column are all of the same kind. For example, one column may 
contain nomenclatutres, and another unit=-prices. Further 
each cclumn has a unicue name and the order of the columns 
is immaterial. Columns of a relation are referred to as 
attributes. And no two rowS in the table are identical and 
the order of the rows is Significant. Figure 5.2 portrays a 
relation: 

Each row of thesrelativen 1S “altied a tupie. < the 
relation has n columns, then each row is referred to as ar 
n-tuple. Also, a relation that has n columns or n attributes 
is said to be of degree nw The relation in figure 5.2 is of 


degree 4, and each row is a 4-tuple. 
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2- Domains and Attributes 


Each attribute has a domain, which the set of values 
that the attribute can have. Nat ats, WMIGA IRDTRPLE" 1S a 
value of attribute ncmenclature. An attribute is the prop- 
erty of an entity which which associates a value from a 
domain with each entity. The domain of stock number(SN)is 


all positive integers less than 999. 





| Com. t Cole Sor ae 5 Le ee - 
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Figure 5.2 item Relation 


A relation of degree n has n domains, not ail of 
which need ke unigue. For example, consider age and age of 
Spouse attributes, where the domains of the two attributes 
are the same, that is, than are integers from 1 to 100. To 
differentiate between attributes that have the same domain, 
€ach is given a unigue attribute name, like age, spouse-age. 

Figure 5.2 is example, or occurrences. The general- 
ized format, ITEM(SN, nomenclature, unit-of-issue, unit- 
price), is called tke relation structure, and is what nost 
people mean when they use the term "relation". If we add 
constraints on allowable data values to the relation struc- 


ture, we have a relation schema [Ref. 3]. 
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3. Keys 


A key can be considered an attribute ora set of 
attributes which uniguely identify each entity in an entity 
set. It is necessary to be able to identify each tuple ina 
relation Fy vaiues of its attributes. For example, the 
value {100, MI6A1RIFLE, EA, 100.00} constitutes a unigue 
identifier. It will be unique because duplicate tuples are 
not allowed. And attribute SN{100} 0f tne ITEM relation has 
the property that each ITEM tuple contains a district SN 
value. This value may be used to distinguish that tuple from 
all others in the relation. SN is said to be the primary key 
for ITE 

A relational schema will have more than one attri- 
bute or combination of attributes that are unique. For the 
relation figure 5.2, attributes SN and nomenclature may both 
Le unigue. If so, they are called "candidate keys". In the 
design of the database, one of them will be cnosen aS a 
primary key. 

When an attribute in one direction is a key of 
another relation, the attribute is called a "foreiyn key". 
The term means that the attribute is a key, but in a foreign 


relation. 


Be RELATIONAL DATA MANIPULATION 


Having described the processing of relations in a 
general and intuitive manner. However, to process relations 
with a computer, it is necessary to present a clear, 
unambiguous language for manipulat the data. Four different 
strategies for relational data Manipulation have been 


proposed [Ref. 1]. 


1. Categories of Relational DML 


"Relational algebra", one of the strategies, defines 
operators that work cn relations (akin to the operators +,-, 


etc., in hiyh schooi algebra). Relations can be manipulated 


uSing tnese Operators to achieve a desired result. 
Relational algebra is hard to use, partly because it is 
procedual. | 


Relational calculus is a second strategy for manipu- 
lating relations. Relational calculus is nonprocedual. It 
is language for expressing what we want without expressing 
how to get it. AS integration in calculuS has a variable, 
relational calculus has a similar variable. For "tuple rela- 
tional calculus", the variable ranges over the tuples of a 
relation. For "domain relational calculus, the variable 
Tanges over the values of a domain. 

"Transform-oriented" languages are a class of 
nonproceduai languages that use relations to transform input 
data into desired outputs. These languages provide easy-to- 
use structures for expressing what is desired in terms of 
what is known. SQUARE, SEQUEL, and SQL are all transforn- 
oriented languages. 

ie soMernecdrogory Of Telational DML is “graphic”. 
systems based on this technology provide the user witha 
picture of the structure of a relation. The user fills in an 
example of what is wanted, and the system responds with 
actual data in that format. Quer y-by-example (QBz) is an 


example of this process. 


2. Relational Algebra 


is 


Bole, OmbeyeetLelatlOnal aigebra 1S briefly described. 
Relational algebra is a far from the algebra operations like 
+, —-, *, and / operated on numeric quantities. For rela- 


tional algebra, the variables are relations, and the 
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Operations manipulate relations to form new relations. For 
example, the operation +(or union) combines the tuples og 
one relation with tufles of another relation. The result is 
a third relation [Ref. 1,5]. 
a. Union --- The union of two relations iS f£o0nmeEqiiae 
combining the tuples from one relation with those ofa 
second relation to produce a third. duplicate tuples are 
eliminated. For this operation to make sense, each rela- 
tion must have the same number of attributes, and the 
attributes in corresponding columns must come from the 
Same domain. 
b. Difference --- The difference of two relations is a 
third relation containing tuples which occur in the Life 
relation but not in the second. 
c. Intersection --- The intersection of two relations is 
a third relation containing common tuples. 
d. Product --- the product of two relations(sometiaes 
called the carteSian product)is the concatenation of 
every tuple of one relation with every tuple of a second 
relation. The product of relation A(having m tuples) and 
relation B(having n tuples) has m times n tuples. 
e@e. Project --~- Projection is an operation that selects 
specified attributes from a relation. The result of 
projection is a new relaticn haviny the selected atitri- 
butes. In other words, projection picks columns out oF 
relation. Projecticn can aiso be used to change the other 


OL attributes If a relat lon. 


f. Selection --- Whereas the projection operator takes a 
vertical subset (columns) of a relation, the selection 
operator takes a horizontal subset(rows). Projection 


identifies attributes to be included in the new relation 
; selection identifies to ke included in the new 


relation. 
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fortes thne join operatron™1s a’*combination of the 
product, selection, and(possibly) projection operations. 
The join of two operations, say A and B, operates as 
follow: first, the product of a times B is formed. fThen, 
selection is done to eliminate some tuples(the criteria 
for the selection are specified as part of the join). 
men, (Optionally) duplicate attributes are removed with 


projection. 


C. SCHEMA DESIGH 


A relational database is specified by a relational 
schema which consists of one or more relational subschemas. 
A relationai subschema is a listing of a relation name and 
its corresponding attributes. Figure 5.3 represents an 
example of a relational schema for 2nd Logistics Sufport 


Command's database system. 


72 se 
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Figure 5.3 An Example of a Relational Schena 


1. Kequirement Analysis 


The first step of schema design iS reguirements 
analysis. This step ccnsists of a high-level analysis of the 
mametr1on of an “organization. The functions of the 2nd 
Logistics Support Command given in Chapter II are an example 


of reguirements analysis. The purpose of this step is to 
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a. gain famaliarityewith thesareawet the onganrzati cn eo 
be modeied 

b. determine the information reguirements of the organi- 
Zation without reyard to constraints other than tne way 
in which the organization does business; 

Cc. represent these reguirements via same formal modeling 
technique 

The main purpose of requirements analysis isSege 
understand the user's needs. Subsequent steps of the schema 
design process can transform these needs to subschenas 
according to the relational data model. 

Information requirements are collected from users at 
all ievels in the organization. From top management, infor- 
Mation on the goals and objectives of the organizaticr can 
be obtained, along with strategies and methods for managing 
the implementation of the strategies. Middle management 
provides data about required response tine, rel»abi li tay 
security, and privacy, etc. Finally, operations management 
provides more specific information, such as names, sizes, 
humber of occurrences, integrity constraints, reliability, 


security and privacy of data [Ref. 7]. 


2. kecord Relationships 


The essence of database is the representation of 
record relationships. The relationShips can be specified in 
a variety of ways. Figure 5.4 shows one techniyue, called a 
data Structure cilayram, or DSD(also called a Bacaman 
diagram). This methcd was used, because this is a simple 
methods to represent overall records structures. The single/ 
dourie arrow notation is used to express relationships among 
records (one-to-one, one-to-many, many-to-many relation- 
ships). The DSD only shows the relationships among records. 

The relationships are identified intuitively. the 


design team considers potential relationships amony records 
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Figure 5.4 Bachman Diagram of 2nd Logistics Support Command 


that have been defined. A relationshipS may exist among 
Horee or four or more records. 

At this point the design team must discriminate 
between theoretical and useful relationships. A theoretical 
relationship can exist loyically, but may never be needed in 
Bmactice. 

Figure 5.4 represents a situation wher one supflier 
Supplies many items, and one item is supplied by only one 
supplier. One team could be handled by many units, and one 


unit have many items. 


3. kecord Atructure 


In Appendix A, each record structure represents a 
view of the subschemayschema. This record structure shows a 
relation among attributes, key attribute which is underlined 
to identify each record and relation between record (entity) 
and attributes. Also full-name of attributes are descrited 


to identify each attribute. 
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record structure is detailed-design of record rela- 
tionship. A recod is created, many-to-many relationship 
between records need another record which is called “inter- 
section record" to match their relationship(e.g. IU0Q recom 
im AD Cemdi x “A)¢ 

A trends toward integrated file structures has 
resulted in the grouping of all data elements relevant to 
the management and operations section of a user organiza- 
tion. The emerging database concept requires placing all 
relevant data in one database ina consistent and standard- 
ized manner, and providing selective inguiry and extraction 
capabilities designed to meet a wide variety of information 
reguests. Therefore, record structure must be well aggre- 


gated and organized in order to achieve the goals of this 


system. 
4. Data Dictionary 
Management of a database 1s usually a complex 
process. It requires the database administrator to keep 


track of all the datakase and user view definitions as well 
as their use. 

Data dictionaries have been developed to aid the 
database administrator in this task. The generaticn of the 
data dictionary which documents functions, data classes, 
allowable values , formats, and their interrelationship 
Should be initiated at this point [Ref. 8]. 

Individual DBMS have their own methods for defining 
data descriptions. Fach has a repository for the database 
description, a language facility to process “that descrig. 
tion, and a mechanisa to input that description to the (CBMS. 
A comprekensive dictionary wiil include cross-reference 
information such as which programs use which pieces of data, 
which departments reguire which reports, and so on. The 
general objectives of a data dictionary are to provide 
[ Refs. 94. 
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a. various reporting facilities such as cross-reference 
Berents, changes erfecting reports, error-reports, etc; 
b. various retrieval capabilities such as keywording, 
indexing, and online or batch guerying; 
ce. common language to control, retrieve and update the 
Gatawdictionary; 
d. vaiidation and redundancy - checking capabilities 
e. security ‘safeguards to control access to the data 
dictionary 
£. data description generation 

The examples of data dictionary for 2nd Logistics 


Support Command are shown on Appendix B. 


D. RELATIONAL NORMAL FORMS 


1. Anomalies 


Some database design are better than others. A 
design tnat meets the user's needs is better than one that 
does not, but there are other criteria as well. Normal forns 
are (a) rules for assigning fields to files(relations) ina 
relationai DBMS, (b) guidelines to prevent users from trying 
to place data together that does not belong together, (Cc) 
and are useful guides even if one is not uSing a DBMS. 

With some relations changing data can have unex- 
pected consequences. These consequences are called "modifi- 
cation" anomalies and are not desirable. When a fact is 
deleted, facts about two entities with one deletion are 
lost. This characteristic is called a "deletion anomaly! 
and is considered undesirable. 

Also, when facts are gained about two entities with 
one insertion, a fact can not be inserted about one until we 
have an additional fact about another entity has been 
obtained.This Characteristic is called an "insertion 
anomaly". These anomalies can be eliminated by creating two 


new relations via prcjection. 
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And, when a fact is wpdated, thes chamging of veme 
fact requires the research for all tuples containing this 


facts. This character is called an “updating anomaly". 
2. Normal Forms 


There are seven Kind of normal forms which are shown 


in figure 5.5 [Ref. 1]... Usually, thied normal Comm cana 
design goals. 


——- 


Third Normal Form (3NF) 
Bovce-Codd Normal Form (BCNF) 
Fourth Sormal Form (4NF) 

Fifth Normal Form (SNF) 


‘Domain Kev Normal Forms (DK-NF) 


| 
First Normal Form (INF) 
Second Normal Forin (2NF) 


weer 


Figure 5.5 Relationship of Normal Forms 


a. First normal form --- first normal £0rm 1S the State 
point: all reiations are in first normal form.  Relatven. 
in first nocmal form have modification anomalies. Scme of 
these anomalies can be eliminated by putting the relation 
in second normal forn. S2COn.d cian C, and boyce-codd 
normal forms all address anomalies caused by inappropriate 
NFunec chemat depend encies'. 

A functional dependency is a relationship between 


attributes. Attribute Y 1S said to be funeenon ae, 
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dependent on attribute X if the value of xX determines the 
value cf Y. For example, suppoSe that the serial number of 
an item is Known, the nomenclature of the item can be 
determined. 

An attribute is a ‘determinant"if it occurs on the 
left-hand side of a function dependency. Determinants may 
or may not unique. | 
b. Second normal form --- The company relation in figure 
5.6 has modification anomalies. If tne tuple for SN 300 is 
deleted, the fact that DAE-WHA's item costs $2500 is lost. 
Also, can not be entered a company until an item is 
procured. 

The problem with this relation is that it has a depen- 
dency involving only part of the key. Tne key is tne 
SomMeinationm(S, "eccmpany) , but the relation contains a 
dependency, company --> price for an item. The modifica- 
tion anomalies could be eliminated if the nonkey attri- 
bute, price, were dependent on all of the key, not just 
part of it. This leads that a relation 1S in second normal 
form if all nonkey attributes are dependent on all of the 
key. 

Company can be decomposed via projection to form to 
relations in second normal forn. The relations tc be 
formed are COMPANIES{SN,COMPANY}, and COMPANIES {COMFANY, 
PRI Cz} . 
ops Ti tseidar Lorn ——— “UnLoLrtunately, relations in 
second normal form also have anomalies. Consider the 
Supfiier relations in figure 5.7a. The key is SN, and the 
functional dependencies are SN --> COMPANY and COMPANY --> 
CITY. This means that a SN(item) supplied by only one 


company since company determines city. Since SN determines 
company and since ccmpany determines city, indirectly, SN 
moe CL (the item vw YSupplied in the city). Thus this 
Getation 25 in Seccnd normal form(both city and company 
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Figure 5.6 Relation with a Two-Attribute Key 


are determined by SN). However, it has anomalies. 
fourth tuple in the relation is deleted, not only is the 
fact lost that SN 400 is made by Remington, the fact that 
the Remington company iS in Detroit is also lost. 

So, second normal form is not enough. To elininate 
these anomalies, the transitive dependencies(X-->Y, Y-->Z) 
must be eliminated. This leads to a definition of third 
normal form: A relation iS in third normal form if it is 
in second normal form and if it has no transitive 
dependencies. 

The supplier relation can be divided by projection 
into two relations in third normal form. The relations 
SN-SUP(SN, company) and SUP-CITY (COMPANY, CITY) in Figiie 
5, 7k are examples. Also Appendix A, also gives examples. 
Record structure show the third normal form of 2nd LSC 
relation. 

d. Other normal ferm --- Also, even relations in third 
normal form can have anomalies. This Situation leads to 
the definition of bcyce-codd normal form(BCNF). A Wetiawaen 
is in BCNF if every determinant 1S a candidate key which 


two or mere attrikutes,or attElbute Collections “can DYerd 
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b. Relations Eliminating the Transitive Dependency 
SUPPLESRON, COMPANY, CITY} 
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a. Remington with Transitive Dependency 
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Figure 5.7 Elimination of Transitive Dependency 


key. Relations in BCNF have no anomalies regarding func- 
tional dependencies, but anormalies can arise from situ- 
ations other that functional dependencies. 

FOortamy, multivalued dependency is defined as 
follow; in relation R(X,Y,Z), X-->Y if each X value is asso- 
Cliated with a set of y values in away that does not depend 
on the Z values. 

A relation is fourth normal form if it is in BCNF 
and has no multivalued dependencies, or if it is in BCNF and 
all multivalued dependencies are also function dependencies. 
This means that if a relation has multivalued dependencies 
and it is in forth normal form, then the multivalued depen- 


dencies have a single value. 
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A relation is in fifth normal form if and ODD y= LE 
everv jcin dependency in relation is implied by tne candi- 
date keys of the relation. 

A relation is in domain/key normal form if every 
constraint on the relation is a logical conseyuence of the 
definition of keys and domains. A constraints is any rule 
on static values of attributes that is precise enough that 
can evaluate. DK/NF means that if one can find a way to 
define keys and domains such that all constraints will be 
Satisfied when tne key and domain definitions are satisfied, 
then modification ancmalies are impossible. If one can futa 
relation in DK/NF, then it is guaranteed that there te no 
anomalies. But there iS no way to convert a relaticn to 
DK/NF automatically, nor 1S it even known which relations 
can be converted to DK/NF. 


E. RELATIONAL DATABASE DESIGN CRITERIA 


There are several different kind of criteria sige 
producing an effective relational database design. Barri and 
co-workers have identified three relational criteria 
Rei. vols 

* Representation : The final structure must correctly 
represent the original specification. 

* Specification ; The original specification are divided 
into relations that specify certain conditions. 

* Recundancy : The final structure must not contain any 
redundant information. 

Also, D. Kroenke has provided tne tnree following design 
criteria which are elimination of modification anomalies, 
relation incependence, and ease of use [Ref. 1]. 

1. Elimination of modification anomalies : If relaticns 

can be put into DK/NF, then no modification anomalies 
Can occur. Thus DK/NF becomes a deSign objective, and 


relations that are in DK/NF are usually preferred. 
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Not ali relations can be put into DK/NF, as 
described earlier. Thies =oceaurs when there are 
constraints that cannot be expressed as_ logical 
consequences of keys and domains. An example 
described by Fagin [Ref. 10] is a relation having the 
following constraints; the relation must never have 
fewer than three tuples. There is no way to express 
this constraint in terms of domain and keys. Thus it 
has a modification anomaly. In fact, this strange 
relation has a deletion anomaly but no insertion 
anomaly. 

When relations cannot be transformed into DK/NF, 
the constraint cannot be expressed in term of domains 
and keys must be inserted into application programs. 
This is undesirable rFecause the constraint is hidden. 
Relation independence : Two relations are independent 
i= modifications can be made to one without regard 
for the other. The greater the independence, The 
better. However, independence in not always achiev- 
able. For example,interrelation constraints are a 
form of relaticn dependence. To eliminate this depen- 
dence, the relations can be joined together. tThe 
joined relaticn, however, may have modification 
anomalies. 

Here the conflict in design goals 1S seen. To 
eliminate modification anomalies, relations are 
split; but in so doing, interrelation dependencies 
are created. In this case it is necessary to choose 
the least of tne evils, based on the reguirements of 
the application. 

Projections that generate false data upon joining 
are calied "loss projections". Projections that do 
not cause false data to be generated on joining are 


called "nonloss projections". If the projections do 
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not capture the essence of the functional dependen- 
cies, then it could be cause of loss projections. 

Ease of use ; A third criterion for a relational 
design 1S ease of use. as far as possible, we strive 
tc structure the relations so that they are fanili#ar 
and seen natural to users. Sometimes this joal 
conflicts with the elimination of anomalies or with 


independence. 
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VI. IMPLEMENTATION 


A. RELATIONAL DATABASE MANAGEMENT SYSTEM 


The relational model as the theoretical basis was intro- 
duced in the previous chapter. An important aspect of the 
theory is normal relations. Normal relations process many 
desirable structual properties. The criteria of normal rela- 
tions are subsequently applied in data analysis to realize 
logical structures that satisfy normal relation properties. 

This chapter describes the relational model as an inmple- 
mentaticn model that is supported by a DBMS. Any relations 
produced during data analysis can be implemented directly on 
the DBuS. 

Because of its tabular interface, the relational model 
makes an attractive implementation model. It is receptive to 
two types of environment [{Ref. 11] 

1. the traditional data processing environment, where 
databases are set up by professional computer 
programmers on behalf of database uSers; 

2. environments in which nonprogrammer uSers set up 
their own databases; 

The relational model provides the same advantage in both 
types of environment. Its natural interface simplifies the 
design and use of the database. DiS So weabtleuldbily SO ~1t 
a language with powerful selective capabilities can be 
Provided by the DBMS. Such languayesS can reduce proygran 
development time and hence are attractive in commercial 
data-processing environments. They are also attractive to 
nonprogrammer users, allowing them to use the database 


without resorting to computer-oriented procedual languages. 
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Kowever, there are problems in relational model imple- 
mentations. A powerful language such as relational algetra 
or SQL is necessary to realize the full potential of a rela- 
tional PBMS. These languages can Le expensive to implement 


and use. 
1. Relational Characteristics 


What characteristics must a DBMS have to be consid- 
ered a relational product? In Ys ehecture, Sa... Coma 
[Ref. 12] defined a relational DBMS as one in which data is 
defined in tables and processed by using SELECT, PROJECT and 
unrestricted JOIN operations, or their eguivalent. Codd 
called a system having these characteristics Minimally 
Relational [Ref. 1]. 

SELLE) 7 abn Omrrel. and JOIN will be used in next 
section. The SELECT obtains rows of the table according to 
criteria On raw contents. PROJECT obtains columns of a takle 
by column name. Finally, JOIN brings two relations together 
based on the relaticnship between two columns having the 
Same dcmain. 

Some DBMS products specify that only columns can be 
used as JOIN criteria. For examples, a DBMS may require the 
columns used as JOIN criteria to be indexed. This implies 
the undesirable situation of restricting user activi 
because of physical data representation. To the nonsfe- 
clalist user, this restriction appedrs arbitrary. To elm 
hate this situation, Codd specifies that a minimally 
relational system must have unrestricted JOINS. This neans 


that any column can be uSed as criteria for the join. 


There are currently many commercial DBNS- froducts 


that claim to be relational. Some are more relational in 
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Perm etian anh  aecbudlaity. Criteria can be used to- access 
Meeuner Or not a product is truly a relational product. 
Specifically, the DBMS should model data as tabies, and it 
Beould Support SELECT, PROJECT, and unrestricted JOIN 
operations. 

Reiational DBMS can be divided into three groups. 
One group is based on the data language SQL, one on the data 
language QUEL, and a third contains systems falling into 
neither of the other two categories [Ref. 1]. 

Three major SQL-based DBHS products are SQI/D5, 
system R, and ORACLE. System Ris a research system devel- 
oped by IBM for the study of relational technology. ORACLE 
is vended by Relational Software Incorporated. Originally, 
ORACLE was developed for operation on Digital Equipment 
Sen POration PPP Minacemputers. Since its origin, ORACLE has 
been converted to operate on IBM mainframes as _ well. 
ORACLE's user interface is based on SEQUEL Ii, an earlier 
Meesion of SOL. REGOLdiIng to “Nol, ORACLE Will soon be 
compatible with the current version of SQL. Olt S aeeaiat a 
language like SOL. (Just like COBOL and PL/I are alternative 
programming languages, SQL and QUEL are ailiternative data 
lanyuages. ) QUEL is based on tuple relational calculus. 
QUEL is necnprocedual and allows the user to process data 
without concern for physical data structures. 

There are many other relational DBMS. Figure 6.1 
lists scme of the major systems as of late 1982. There is 
also a microcomputer relational product:--- dBASE II is used 
to implement 2nd LSC system is an example of a relational(or 
tabular) DBMS that restricts join operations. The join 
columns must be indexed. 
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| 


| SQL-Based Systems 


5S CL7 0S, shan 
ORACLE, Relational Software, Inc. 
System R, IBM 
| QUEL- Based Systems 
| INGRES, Relational Technology, Inc. 
| LDw 500, "Brit ton-Leevminc- 
Other Kelational Systems 
MRDS/LINUS, Honeywell 
| GBASE II, Ashton-Tate 
| 


NOMAD, National Computer Sharing Services 


A A a nS SR A a RS CS cr GNM ee ee i ee 


ee 


| 
. 


Figure 6.1 Relational DBMS Products and Vender 


B. IMNSPLEMENTATION USING DBASE II 


The 2nd Logistics Support Command System has been imple- 
mented using dBASE II relational D3MS. As a word processor 
allows one to manipulate characters, words, sentences and 
pages to create a document that fits one's needs, dBASE Il 
allows one to work with fields, records, and files to manage 
data in just the desired manner 

To provide the necessary power, dBASE II provides many 
Gata management facilities. Among these are an interactive 
query language, a report writer to create tabular reports, 
and a powerful programminy language that allows a knowledge- 
able person to adapt dBASE II to the needs of those who are 
less familiar with computers. 

The kasic operations necessary to implement and under- 
stand the 2nd LSC System in Appendices are given. If a necre 
detailed explanation is desired, reference to dBASE II 
user's guideis recommended {Ref. 13,14]. 
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First, to create a file, CREATE command is used. 


os Gren e 

| Pvc heerreNvetes ITEM 

: ENR ReeOnyp STRUCIURE AS FOLLOWS: 

| FIELD NAME, TYFE,WITH, DECIMAL PLACES 
| 001 SN iGus : 


002 NOMENCLATURE, C, 10 
003 QU ANTITY,C, 10 
004 <CR> 


INPUT DATA NOW? N 


L. 





A file called ITEM.DBF has now been created on the disk. 


To select a file to werk with by giving the command USE 





a ea i 


mevor LTEM 
RR 


6s 


To add the infopmation” to theyre, use the AFPEND 
command. APPEND lets the user move the cursor to any field, 


and enter or change the information. 


RECGED WG 03 
oN 2 SCH? 


= ——— 
| . APPEND | 
RECORD 00001 | 
| SN 423 | 
| NCMENCLATU RE: MIOAIRIFLE | 
| QUANTITY 2G 222 

RECORD 00002 | 
| SN >: 234 | 
| NOMENCLATURE: 105MOTOR | 
| QUANTITY ee | 8, | 
| | 
| | 
aes, ee 


Now necessary infcrmation has been added. To list a data 


file's contents on the screen, LIST command is used. 


=) eo 


00001 423 Mi16A1RIFLE 222 
00002 234 $=105MOTOR 150 


aD a AMM oy 


+ SLDSTAPOR SNo= Nae 
000071 423 MI6A1RIFLE Zee 


eee yO 
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To sort a data. file 





“ 
mecOnt = ON SN TO NEWSN 
Orr Cole mt | 
- USE NEWSN | 
- LIST SN, NOMENCLATURE | 

| 

| 


I ih PI a ee 


00001 234 105MOTCR 
00002 423 MI6ATRIFLE 


- 





NEWSN is given as new file name for sorted file. it ud 
Specific item, and not the whole list, is wanted, then the 


FIND ccmmand can be used to display on the screen. 


= °° o™ _ ae 
| . FIND 105MOTOR 
. DISPLAY | 
00091 234 105MOTOR 150 | 


dBASE .Iit has auseful command “REPORT. Deeronvag 


REPORT 1S Similar to CREATEing a 


include totals of numeric field. 


~USferie 
-REFORT FROM NEWSN 


ENTER OPTIONS, M=LeFT MARGIN, 


WIDTH 
PAGE CPTIONS? (Y/N) Y¥ 


a 


Gata files. The report can 


L=lines/PAGE, 


ENTER PAGE HEADING: EQUIPHEND STATUS REPORT 


, 

| - DCUBLE SPACE REPCRT? (Y/N) N 
| ARE TCTAL REQUIREI? (Y/N) N 
ecm WIDTH, CCNTENTS 

| 001 3, SN 

| ENTER HEADING: SN 

| - o1g 10, NOMENCLATURE 
| «ENTER HEADING: NCMENCLATURE 
| 003 10, QUANTITY 
ENTER HEADING: QUANTITY 
; 004  <CkK> 
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W=PAGE 


Oempos Geiss ae oe se ie Oo ee ee Gee ee oo —— eee 


This REPORT specification is the saved on the disk as 
HENSN.FRM. It may be printed at any time by repeating the 
REPORT ccmmand. 


ee ee ee ee <—<«_ 
«REPORT FROM NEWSN 


PAGE NO. 00001 


3/10/85 
EBGUMEMENE STATUS REPORT 
ON NOMENCLATURE QUANTITY 
234 10 SMO TOR 150 
423 MT6A1RIFLE eZ 


SergeOrk! FROM OWEWSN FOR SN="423" 


PAGE NO. 00001 


| 


3/10/85 

Pov iENt  SltAfUS REPORT 
ON NOMENCLATURE QUANTITY 
423 M1I6A1EIFLE Zoe 
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command can be used. 


——_—--—--- 





a - 


Tf the conmenteomrof 


data £idke 


is changed, the DIT 


EDIT allows full screen operation. 


| 


oleh SS 

00001 423 NI6A1RIFLE 
00002 234 10 5M0 TOR 

- EDIT 2 

RECORD 00002 

SN 2254 
NCMENCLATURE :155MOTOR 
QUANTITY ae 6, 

o dese 

00001 sper MI6A1RIFLE 
OC00Z 234 155MO TOR 


222 
156 


mete ER ee OS ee ee i Gee ae FS es fee OO eee 7 fe 


Lae 
140 





— 





To delete records from a data file 


. USE ITEM 

stars 

00001 423 M16A1RIFLE 
00002 234 155MO TOR 
7 

. DELETE 

00001 DELETION (§) 

. DISELAY 

00001 *423 M16A 1RIFLE 
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222 
140 


ee 


bas 


She zcecora is Stal in the file, 


and has been marked 


with an asterisk for deletion later. dBASE II follows the 


safe method of removing records. 
the DELETE command, 
Bais 


way it is possible to reconsider 


before packing it. 


. RECALL 
00001 RECALL (S) 


SOLSOPLAY 
00001 423 MI6A1RIFLE iy 


- curr TO IE Sst 

me US hore Sie 

me 

- DELETE 

00001 DELETION (S) 

- PACK 

PAGimGcOlrPint tyme o002 RECORD COPIED 


5 Jeph spe 
00001 234 155MOTOR 140 


717 


and then removed with 


They are first marked with 


the PACK command. 
RECALL the record 





When it 1S necessary to know the internal structure oé 
a data file, the command LIST STRUCTURE which displays this 


information can be used. 


- LEST STRUG RUE 


STRUCTURE @G@n Filet ower 
NUMZER OF RECORDS: 00002 
DATE OF LAST SUPDATIEsS 37 107 a5 
PRIMARY USE DATABASE 


ii I RN! | 5 a gy HR I AS I fr I 


FLD NAME TYPE Wi re 
001 SN C 003 
902 NOMENCLATURE c 010 
003 QUANTITY N 0170 
eP TOTAL % % 00023 


hee emmns onn0e a I es ne GS gon es ON Ee ey SP 
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areas of 
another 
be used 
memory. 
PRIMARY 


OS a aa RE SS A a NR i i a OR A ge er tS 


fikSs, 
tee 1£ 


Same time. 


Tc use more than cne data 
memory for data file. 

data file at the 

is being 


while work Gone in 


This will open the other area 


aoe eCt PREMARY 
eon LT EM 
Ss Biot 


222 
140 


MmiloA TR TELE 
aa lO TOR 


00001 
00002 


423 
234 


- OLLECT SECONDARY 
- USE NEWSN 
« LIST NOMENCLATURE 


00001 
00002 


NOMENCLATURE 
M16A 1RIFLE 


mooeECT PRIMARY 


ws 


GBkoe if 


SL a a a 


a a <A ep a A pL mM ne et ee GO co 


- reserves two 


1S necessary tc use 


SELECT SECONDARY must 


area of 
SELECT 


the PRIMARY 


of memory. 


moves the user pack to the PRIHARY area. 


te 


VII. CONCLUSION 

This thesis has xzocused on the Korean Army 2nd Logistics 
Support systems and inventory status. However its findiugs 
are applicable to all departments of the Korean military 
logistics support systen. 

The developed sample database presented here is based on 
a relational database model and a computerizei six logistics 
support battalions of 2nd LSC for logistics personnel, and 
it may very well form the basis of the total Korean Arny 
Management systen. 

The army logistics system is very compiex and deals with 
about 200 thousand items. To manually manage all army icgis- 
tics system is a very tedious, time consuming job and would 
not prove effective to increase war power. Thus, the Army 
needs a computerized logistic management systen 

Database processing can increase end-user productivity, 
decrease staff, enable work to be done more efficiently, 
provide information effectively and timely, and increase 
comtat capability. 

A database is the interface between people and machines. 
Database deSign is a two-yvhased process. This thesis exan- 
ined both loyical and physical database desSicgn process, and 
this process iS an iterative process to get closer to an 
acceptable and oftimal design. Normal forms can be applied 
to decrease inefficiency of the relational database model in 
the system-design prccess. 

itplementation of a sample database using dBASzt MII 
resulted ina more effective and timely presentation of all 
reyguired logistics information. This DBMS in Appendix waa 
deveiored for end-users who are working in the ROK Army 2nd 
LSC who do not have experience with database systems or 


computers. 
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This database can serve as a prototype for ROK Arny 
database management systems. The question, What type of DBMS 
should be installed for each unit level of mainframe? is for 


further research. 
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APPENDIX A 
RLATIONSHIPS AND RECORD STRUCTURE 


1. RELATIONSHIP DIAGRAM 


SUPEL Per ITEM 


Ze RECORE 


FUN D Sreck 


TABLE 


SIR UGIURE 


ITEM (SN,NM,UI, UP ,OST,QTYOH, S:ID) 


SN“==sstock Dumber 

NM -- nomenclature 

UI -- unit of issue 

UP l==— Une, price 

OST -- order shipping time 
OTYCH -—- Guantity ome nand 

S2iD —- supplier identitwcatiuen 


UNIT (U:ID,U: NAME, PHONE, ADDR, CITY,ZIP) 


UstD =— unit 1deneiiwea tion 
UsNAME -- unit name 

FHCNE -- phone number 

ADDR —- address cil ine 


16 


UNIT 


CITY == nane, of city 21, —=—s2bP code 


SUPPLIER (S:ID, COUNTRY,CONPANY, LOC, PHONE) 
S:ID -- supplier identification 
COUNTRY -- supplier country 
COMPANY -- supplier company 
T@C%—- lo@ation of copany 
FHCNE -- phone number 


FUND (F: ID, F: SOURCE) 
F:ID -- fund identification 


F:SCURCE -- fund source 


MPOCKIABLE (SN, REQOBJ, SAFLVL,RDRPNT) 
SN -- stock number 
REQOBJ -- reguest objective quantity 
SAFLVL -- safety stock level 
RDRENT -- reorder point 


meen oN,UzID,QOTY) ----- intersection record 
Si -—- stock number 
eis sunit a20entification 
OTY -- quantity cn hand of each item by each unit 
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APPENDIX B 
DATA DICTIONARY 


ITEM FILE --------- 
VARIABLE NAME: SN 
FORMAT: ALPHANUMERIC 
WIDIAH sets 
ALLCWABLE VALUE: SELECTED ITEM, ALL ALPHANUMERIC 
\. DESCRIPTION: STOCK NUMBER OF EVERY ITEM 


VARIABLE NAMES NM 

FORMAT: ALPHANUMERIC 

Wi Dine tS 

ALLOWABLE VALUE: ALL ALPHANUMERIC 
DESCRICTION: NAME OF SLE eee 


VARIABLE NAME: 01 

FORMAT: CHARACTER 

WIDTH: 2 

ALLCWABLE VALUES aA") 

DESCRIPTION; THIS IS UNIT OF ISSUE, TWO VALUES Ake 


VARIABLE NAME:UF 

BORMA LT? Vv elbn £e 

WIDTH: 10 

DECEMAL: 2 

ALLCWABLE VALUE: ALL NUMBERES 

DESCRIPTION: UNIT PRICE, REPRESENTINGMUNIT £5 "ele 


VARTABLE NANES CST 

FOCRMAT: ALPHANUMERIC 

WED Oh 2 

ALLOWABLE VALUE: ALPHANUMERIC, NUMBER OF DAY 
DESCRIPTION: HOW LONG IT Wail Dake Sepak 
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UNiT 


VARIABLE NAHE: OTYOH 

FORMAT: NUMERIC 

Wa Dai: 10 

ADpeOMeaeLE VAGUE: ALL NUMERIC, N@MBERS OF ITEM ON HAND 

Peeente irons THESSWILL REPRESENT QUANTITY OF ON HAND 
bY items 


VARIABLE NAME: S:iD 

FORMAT: CHARACTER 

Naor: 10 

ALLOWABLE VALUE: SELECTED SUPPLIER'S INDIVIDUAL UNICUE 
NAME 

DeoCr [Veer CATION OF SUPPLIER*'COD<s 


VARIABLE NAME: U:ID 

PORUAT: “AL2HANU MERTC 

WIDTH: 4 

ALLCWABLE VALUE: ONLY FOUR DIGITS 

DoochaPTEON>s USED FOR SECRET TO THE UNIT NAUWE 
MUP BE UNIQUE 


VARIABLE NAME: U:NAHE 

FORMAT: ALPHNUMERIC 

MEDI: 5 

ALLCWABLE VALUES SELECTED UNIT NAME "99XXX" 
Meoenwie tons TO TDENTIFY UNIT SIZE and FUNCTIONS 


VARIABLE NAME: FHONE 

FORMAT: ALPHANUMERIC 

RDI: 15 

ALLOWABLE VALUES ALL TELE PHONE NUMBER. DIGIT and "-" 
DESCRIPTION: EACH UNIT'S TELEPHONE NUMBER 


VARIABLE NAME: ADDR 
FORMAT: ALPHANUMERIC 
WEDIn: 922 


ae 


ALLCWABLE VALUE: ALL ALPHANUMERIC 
DESCRIPTION: THE ADDRESS OF BACH ti i 


VARIABLE NAWEs City 

FORMAT: CHARAGIe 

WED Hs Ao 

ALLCWABLE VALUE? ALL CITY"S Nie 
DESCRIPTION: CETY NAME WHERE UNDE S reer 


VARIABLE NAME: ZIP 

FORMAT: ALPHANUMERIC 

Wits 2 

ALLOWABLE VALUE: ONLY DiGIT 

DESCRIPTION: REPRESENT OF LOGARTON—En. DIG 


SUPPLIER FILE ------------- 
VARIABLE NAME: S:iD & TH: SAN THE Pie? cee 


VARIABLE NAME: CCUNTRY 

FORMAT: ALPHANU MERZE 

WIDTH see 

ALLCWABLE VALUEs ALL COUNTRY'S COnmen, NAME 
DESCRIPTION: THE COUNTRY WAME Woaten TTeuawAs Saye 


VARIABLE NAME: CCMPANY 

FORMAT: CHARACTER 

WEDIH: ale 

ALLOWABLE VALUE: ALL COMPANY NAME WHICH ABSTRACTED 

DESCRIPTION: TO IDENTIFY THE COMPANY WHiCH Pabee ae 
BEE IS. 


VARIABLE NAHE: LCC 

FORMAT: CHARACTER 

Wier ss IS 

ALLOWABLE VALUE: NAHE OF AREA 

DESCRIPTION: THIS IS TO ANOwW EAS@eY TOE LOCATI@iee. 
COMPANY FOR EVERYSOur 
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FUND 


WARTABLE NAME: PEONE 

FORMAT: ALPHANUMERIC 

Wap iae. 15 

ALLCWABLE VALU&: ALL TELEPHONe NUMGER 
VESCRIPTION: TELEPHONE NUMBER OF SUPPLIER 


FILE --------- 


_ VARIABLE NAME: F:1D 


FORMAT: CHARACTER 

WIDTH: 5 

ALLCWABLE VALUE: ABSTRACTED FUND SOURCE NAHE, UNIQUE 

PHesce@PrllOn: KREeRE SENT SOURCE OF FUND IN ABSTRACTED 
TYPE 


VARIABLE ifaneb: FSSOURCE 

FORMAT: CHARACTER 

WIDTH: 10 

DiaGeow AS eee: SOURCE OF -rUND 

Pa eh ee motes PENG IF Y eine SOURCE OF FUND BY FULL NAME 


STOCKTABLE FILE --------------- 


VARIABLE NAHE: SN + ee one tii ITEM FILE 


VARIABLE NAME: REQOBJ 

FORMAT: ALPHANUMERIC 

MeL THs 10 

PoLOwweLs VAGUS SELECTED LEVEL, ONLY DIGIT 

Poeererli enews REPRESENT REGUITRED QUANTITY ON THE STOCK 


VARIABLE NAME: SAFLVL 

moma l: ALPHANUMERIC 

WIDTH: 10 

ALLCWABLE VALUE: SELECTED QUANTITY BY DIGIT 
Peer Pee POheeR PRE OENT SAFETY LEVEL OF ITEM BY UNIT 


VARIABLE NAME: KDRPNT 
FORMAT: ALPHANUMERIC 
WIDTH: 10 
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ALLOWAGSLE VALUE: SELECTED QUANET2 TY 5OF ite. GiieebiGis 
DESCRIPTION: THE POINT WHICH GUST {ORDER De BEEOM saa 
THES 


IuQ FILE -------- 
VARIABLE NAME: SN * THE SAME IN THE ITEM FILE 


VARIABLE NAME: UziD * THE Sa ik Thee 


VARIABLE NAME: QTY 

FORMAT: NUMERIC 

WIDTH: 10 

ALLOWABLE VALUE: QUANTITY OF BAGH Rh aeiie sy sun 
DESCRIPTION: IDENTIFY QUANT TITY  [Obeeaen Ilse yeas 
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APPENDIX C€ 
HIERARCHICAL CHART 


MAIN MENU 
SIGNON ADD UPDATE QUERY Pei 


ITEM ITEM ITEM 
UNIT UNIT UNIT 
SUPPLIER SUP PLIER SUPPLIER 
FUND FUND FUND 
STOCKTB STOCKTB STOCKTR 
IUQ UPOTY OTYOH 
MINOTY 
ITEM BN-QTY 
UNIT BNASSET 
SUPELIER TOTALOTY 
FUND 
STOCKTB 
IuQ 


Gs 


USER MANUAL 


This manual 1S to use the IBM personel computer. First, 
You have to set the machine, If the power turned off,then 
you need "Turn on" the power swich, and put the main chas- 
sis's switch(red color) to the "0" position,and then do the 
following 

1. Insert the DBASE11 floppy disk in the disk Slot tha 
is on the left(You can see the letters on the disx) 

2. insert the 1IS4183 class disk in to the right slot 
and close the drive slot by pushing down. 

3. Now turn on the machine by locating the switch fosi- 
tion "aus 

4. Turn on the moniter (The T.V.set) by rotating the 
Switch on wits face Crone Loea. 

5. Turn on the printer by locating the switch either on 
the side or back of it and me@ving 2t to the "1" “poem 
tion. 

6. Wait for the machine to prompt you for the date on 
the screen. You will see "CURRENT DATE IS TUE 
1-01-1980 ENTER NEE DATE Key the first month 
digit, next date and year. Then strike Return Key. 

7. Then the system will give you the next  wnessage: 
"CURRENT TINE IS 0:00: 15 GS 5e eee THE Ties The 
same way with date, key the current "hour", "minute", 
and "second", then strike return key. 

8. Then you wiil see the letter "Ad", Ncw you are 
ready to start up DBASE-Ii sortware. Type “LEAS 
rigkt after that letter, and then strike return key. 
Tere are some meSsages, and iast oh them Dot(.) wiil 


apear on the screen. 
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1 Oe 


ills 


eo. 


eS. 


14, 


Ive sm: DEPAULT TO BY and return key, then Dot 
will be appear again. Now you are ready to use the 
2nd Logistics command database systen. 

Type "DO MAIN" and return key. The signon message 
will apear. If you ready then key the any character ( 
this command are in the message). Then menu menu 
message will be on the screen. 

You have to follow the command message which appear 
on the screen. If there is "waitting" word near the 
cusor on the screen do not need to strike return key. 
If not, strike the return key after put the selected 
menu or other words. 

All kind of main function of this system are speci- 
fied on the first message(main menu). Put the mian 
menu-number which you want, then tere will be 
another message for menu on the screen. select 
menu-number which you want and follow the command 
message on the screen. This system iS menu type. 

All done which you wanted, you cah stop cy 
selecting menu "0", Also you can stop by keving 
"ESC" On the keyboard and type “QUIT" (start after 
DiGiale. 

It you are familiar with this systen, you can 
directly (do not use main menu and menu program) 
execute which your wanted procedure by the 
fcllowing command: "DO PROGRAM NAME". But if you are 
ROtcemUmar With, don*t try this! 
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APPENDIX E 
RECORD FORMAT 


FOR RO OK KA KTTEMS PAT 
*AUTHER :; W.D. SONG 

*PURFOSr ; This program will 
*CALLED BY :. ADD, GE DALE 
*PROGRAM CALL : NONE 

*LOCAL VARIABLE =: NCNE 
*¥PILES USED eset fe Cee 

1, Ow SAVE EN TERT HE ees Ne eG ten 
O SAYS eR Br esl enone 
O SAY“SNTER THE Uletecre 
OPSnyYTENESR: THE Ue. Gee 
,O GAYMENTER THE @sitcrs 
O SAYVENTER DHEROT One 
QO SAY"ENTER THE SUPPLIER 


ter rrr r+ rr pes 


Ww 8B 8B 8 YB eB & 


mK ke eo ok ke ek Kk Kk kK K KEK ONT TS PMT 


*AUTHOR?Y.D.SONG 


V2S 8S BY RE RR ROK KR dK 


format for item file. 


SN PICTURE "IiUtTEyeytgrsign 
NM PICTURE "ftirrrruhaggaggan 
UI PICTURE "ii" 

UP PICTURE "99999999.99" 

OST PIGhiine "1 ur 


GET QTYOR PICTURE "999909099 73e— 


IBVGET ee PLETURE 


V2S TB YH HR RK HR RRR KR RK KK 


*PURFOSE: This program will format for unit file. 


*CALLED BYSADD UEDA IE 
*PROGARMS CALL: 

*LOCAL VARIABLE: 

eo TLE See ON Le) be 

*to clear the screen 

Q® 1,0 5SA7 RENT eR THE UT ie 2 
@ 2,0 SAPBENTER THE UNl tes 
®@ 3,0 SAY™ENDZER THE PHONE sa 


WET Pret err Lr ra 


ees e# @# ¢ @# @# @# @# #8 @® @ @ 


2 4,0 SAY WENT ER THE ADDapeo 


CGE Ue hoa Petrone "See 


BW GE? Us Nae PICTURE "1 ee 


MBER GET VBMONE PIC Pures 


GET ADDR FICTURE 
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Moleuwstm ) i toned 2 i Piet 1 1 9 PT tt 7 te 


eee eseeees#skhesee#ee#eeee#e#s e* ¢ # e¢® ® # #® ® 


Sok aR aK CRRA KSUPPLIER.L FMT 6 12/7 /U FORK RK ROK 
*AUTHORSW.D.SONG 

*PURPOSE: This program will format supplier file. 

*CALLED BY:ADD. UPDATE 

*PRCGRAKS CALL? 

=LOGAL VARIABLE: 

motes USED; SUPPLIER. DEF 

feo oAY "ENTER THE SUPPLIER ID" GET 52 loee ClURE 


eye Feet 1 a8 Tt 


Peo SAY “EN PER Tie COUNTRY" GET COUNTRY PICTURE 


wrTrr1ryrrrarrrt tis 


Peo SAY “ENTER THE COMPANY” GET COMPANY PICTURE 


wrey7r1rrrr1r+1r+rrr3rrrr it 


e«?@#e 8 #@®& @ # 8® @#®# @ #@¢ @ &® @ @ 


meron. “ENTER PAs LOCATION’ GET LOC PICTURE 


he ee ee ee ee 


eoee8 @ e® 8 @# @® @# @ @#@ 8® @ @ 


Peerueony “ENTER THE PHONE NUHBER™" Get PHONE PICTURE 


MITT rr rr rrr t re te 


ek RRR RK ESTOCKTABLE. FMT 12/8 / QUy #8 KK RK OK tok 
SeULBORSH.Y.LEE 

*PURFOSE:This program will provide to format the stock 
table. 

SCALI©CD BY: ADD. UPDATE 

*PROGRAMS CALL: 

perOCAL VARIABLE: 

See USED: STOCKTABLE. DBF 

fey SAY “ENTER THE STOCK NUMBER" GET SN PICTURE 


Wrrryr+1r,r rrr rt rt as 


oe #8 8 8.hm6UMOMmUCUChOmUC OrhUCUC OrhUCUcChUhUhhUhOOhUlUhOhUhF 


fee SAY “ENTER THE REQUEST OBJECTIVE" GET REQOBJ PICTURE 


WT PPP ers rity 
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@ 3,0 SAY "ENTER THE SAFEDY Deve er eee ee 


mI21t VT RLia gy Boyt 


29 4,0 SAY "ENTER THE REODGRS PGT "Geet ROPE Teele 


mr)*errrr*eretv en 


RRC RO A RRR IRT OOS PMT «= 12/9 / Uy oa RR a ok dk 


*AUTHOR:W.D.SONG 

*PURFOSE: This program will provide to format the 

* intersection file of thestock number and unit 
* and also provide on hand quantity. 

*CALLED BY: ADD,UPDATE 

*PROGRAMNS CALL? 

*¥LOCAL VARIABLES: 

*FILES USED? SiavOmeE r 

@ 1,0 SAY "ENTER THE STOCK NU NBER Cie ee UGE 


TI eT Re ie se eee ey ee ee el fe 


® 2,0 SAY "ENTER THRE UNIT ID” CEU Rie eee 
@ 3,0 SAY “ENTER THE QTY OFEACH Tie tee eee 
PHETURE “G9Sso 29s 


sR dk ado RAK FUND. PMT 9 12 /8/ QU 2% RK RR Ro RK ok 

eA HO s He Yeeleers 

*PURFOSE: This program will provide to format tne fund 
file. 

*CALLED BYs ADD, UPDATE 

*PROGRAMS CALL: 

*LOCAL VARIABLE: 

*PILES@ Use UN Dae 

®@ 1.0 SAY “ENTER THE FUND ID" GET Ps2D cliCiuUc re eee 

@ 2,0 SAY “ENTER THE FUND SOURCE" Cir 00 eho ee 


wr)rerrrrrtetean 
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DATA LIST 

MIGALRIFLE EA tage 2 14 

LOSM-MOTOR EA 2ee2e0u 21 

MLOAMMUNITION BX 2U5.66 14 

LOUSMAMMUNITION BX 40.40 21 

COMBAT =SHOSE BA 555-087 

MO-GAS DM 220-0 3 

See KYUNG-GI YANG-JU 232 

“1222 KYUNG=-GI YANG-JU 384 

-5454 KYUNG=-GI AN-SUNG 343 

-2345 KANG-wWON CHUL=-WON 377 

~6666 KYUNG=-GI YANG-JU 7753 

-3456 KANG-WON WON-JU 994 
PUNG=SAN AMM-CO MA~-SAN 
DAE-WOO CORP. CHANG-WON 
REMINGTON DETROITE 
DAE~WHA CORP. DAE ~J EON 
KYUNG-IN ENERGE IN-CiHUN 

2VUIIUU LUVIN 1200000 

LW Su 79 

2000000 LOOWVWWG 1200000 

2UID00 1OWUU0 120000 

3U90 1500 20 nu) 

LWVOUWIOO SOU) TIIIIO 

30u 1Su 200 


A>DBASE 
Ser werAaULT TO B 
sheer eM 
mos 1 
OJOOL 123456789123456 
09002 123456789234507 
90003 123450789456739 
OJWO4 123456789567d91 
WOOU5 12345678697389123 
O3U86 123456789912345 
Use UNIT 
‘eee OG 
OvO01l 1978 1ISORD 22-33 
90002 1258 200RD 12-33 
QUUU3 5274 SLAHM 22-44 
GJOU4 5334 SSAMM 12-12 
PoywUS 8750 LIOTR 22-22 
JOOUV6 8976 1SQTR 11-55 
Use suUPPLIER 
o DPR yy 
@J0U1 PUNG-SAN KOREA 
BBUG2 DAE-WOO KOREA 
YUUG3 RT U.S.A. 
VOVOd DAE-WHA KOREA 
OVOUS KYUNG=-IN KOREA 
USE STOCKTAB 
bist 
OWJUJl 1234560789123456 
QGJVU2 1234567892345607 
JUH03 123456769456789 
GO0J804 123456789567891 
WOOIS5 123456759789123 
OQUWUVG 1234567399123545 
we? 222222222222222 
USE FUND 
euLoL 
OUUW1l KI R.O.K. 
PY U.S.A. 


OOUO2 
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3610666 
189 
22711210 
7.2545 
S7JuU 
l7 648d 


DUK=JUNG 
IL-DONG 
AN-SUNG 
CHUL=WOW 
TAL-GAEWO 
WON -JU 


22-66 
55-33 
203-4 
44-77 
23-45 


PUNG-SAN 
DAE ~WOO 
PUNG=SAN 


RMT 


DAE WWHA 
KYUNG<-IN 


Ns BL 2: 
12373 
17734 
64422 
12335 
88634 


~2345 
-7365 


Be ee) 0785) 


-7396 
-3673 


WAS EGO, 


aS 
STON Feme 
JWI 2 
ea as 
UWUdd 
SPAS 
JUUGUG 
Ide) 7 
Qu I 
OUwoY 
JUV LO 
UJIULIL 


123456/59012 soe 
123456789123456 
LZ2si 56739234567 
123456789234567 
123-5456 73945. (ee 
12345076256 / B00 
123456 730569 eaw 
123450/89 7/8024 
123456739 / ole 
12345678991 2345 
L2u450/599125+45 
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73 
L255 
Bowed 
Nee <3 
52/4 
5078 
5 3 5+ 
875 
SU7eu 
3) 5 
es) O 


Luuvvo6 
LY5V0U0u 
Ties 

OU 
LAT T IT 
2345 
LOU 3) 
2BU0 
2°08 
mo 
GO45..) 


APPENDIX G 
PROGRAM 


SRR aR a ok oR MAT NS PRG 12/9 / BU % 8 RRR RE BRK RK KK 


mrmuaneonhs KH. Y. LEE 

*PURPOSE: This program is to display the entire menu for 

#s selecting major function by user. 

*CALLED BY:none 

menOGHANS CALL: SIGNCN,ADD, DELETE, UPDATE, QUERY,REPORT, HELP. 

*LOCAL VARIABLE: MAJORMENU, HOREA, ANS 

ool IALK OFF 

* clear screen and display sign on message 

PA SE 

DO SIGNCN 

* Set up a loop for the user to select which major 

* functicn to be done. 

Beork T TO MOREA 

*to set a main loop 

DO WHILE MOREA 

ee g 2 

waxy 

These are Major menu for the logistic database systen. 
And allows you to add,delete, update, query,report, and 
and help. Please choose a number for the function 


which you want to perforn. 


quit the operation. 

add new item or any data. 
delete any data. 

update fcr transaction data. 
query some information. 


produce reriodic reports. 


Sai ee OC) TD <a © 


need help. 


a 


ENDTEXT 
ACCEET "Please enter the selected number nere " 
TO MAJORMENU 


* call the selected case statement function. 


DC CASE 

CASEmliAgORNENT =O" 
USE 
ERASE 
RELEASE ALL 
RETURN 

CASE MAJORMENU ="1" 
DO ADD 

CASE MAJORMENJ ="2" 
DO DELETE 

CASE MAJORMENU ="3" 
DO UPDATE 

CASE WAJORKENU ="4" 
DO QUERY 

CASE UAJORSENU = "5" 
DO REFORT 

CASE MAJORMENU ='6" 
DO “Here 

OTHERWISE 


® 10,5 SAY "Please, check the entered menu and" 
@ 11,5 SAY "i not-0---68ehen te, aqgaun 
ENCDCASE 
® Leep sack ada in 
ACCEPT "Do you want another menu sy OA. 
IF ! (ANS) myn 
STOKE I TO MOREA 
Else 
SLTORE weaeeOsnORE A 
EN Oger 
ENDDC 
QUIT 
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eek ea RR RACER RRR KESTGNON. PRG 12/9 / QU ERK RRR RK RK KK OK OK 
Swot HOKRS Ho. Ys LEE 

*PURPOSE:This program is to display the system anouncenent. 
*CALLED BY: Main 

*PROGRAHS CALL: none 

*LOCAL VARIABLE: none 


BAAS E 

% 

% 

ec 

ie 

& 

& 

ou PeCt Seo srr On! STSTEN” 
ty 

fa FOR 2nd LOGISTICS SUPPORT COMMAND" 
ie 

4 

% 


4 

ty 

2 kk RRR Dress any key if you ready  **## kk 
4 

eee CONSOLE OFF 

WALT 

eest CONSOLE ON 


oS 


RR RRR RR RRR KKADD PRG 12/9 / QR RRK KR RRR KR HO K 
SRUTHOR s Hoe tenes 
*PURPOSE: This will add new records which the user want to 
the current file. 
*€ALLED BY: main, 
*PROGRAMS CALL: additem,addunit,addsupplier,addfund, 
addstocktable,addiug, help. 
*LOCALVARIABLE: addmenu. 
*FILES USED ome 
SET TALK (Oe 
*to ciear the screen 
ERASE 
DO WHILE T 
D272 
Toe 
This is the add menu. It permits you to add new 
records which youwant. Please enter the number 


of the function you wish to pertorn. 


quit 

add item record 

add unit record 

add supplier record 
add rund record 

add stcck table record 


add item unit guantity record 


Ini mn & WwW NY aw © 


need help. 


Enter the selected numrer 
ENDTEXT 
WALT TO ADDMENU 


? Ww OT 


? Ut 


*case statement to perform the ise: suenorec. 
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DO CASE 

CASE ADDMENU = "0" 
USE | 
ERASE 
RELEASE ALl 
RETURN 

CASE ADDMENU = "1" 
DO ADDITEM 

CASE ADDMENU = "2" 
DO ADDUNIT 

CASE ADDMENU = "3" 
DO ADDSUPELIER 

CASE ADDHENU = "4" 
DO FUND 

CASE ADDMENU = "5" 
DO ADDST 

CASE ADDMENU = "6" 
DO ADDIUQ 

CASE ADDMENU = "7" 
DO HELP 

OTHERWISE 
@ 10,5 SAY "pLEASE CHECK YOUR CHOCE!" 

ENCCASE 


“leer back agagdn 


Heke ek tek kek eke KKK KADDITEM.L PRG 12/9 / BY RK EKER KR KK RK RK KK 
Seu THOR: H.Y.LEE 

*PURFOSE: This program will add new item record to current 
item file. 

Pea LIED BY: ADD 

fee OGMAMS CALL: ITEM.FUT 

*LOCAL VAKIABLES: ANSW,OK. 

femmes USED: LTEM. DBF 

USE ITEM 


25 


*set the loop 
STORE TI TO .ANsy 
DO WHILE ANS 
AFPEND BLANK 
STORE “Fe rOnmok 
DC WHILEVSOT. er 
ERASE 
Stl FORMAT SIO ai iiar st 
READ 
SET FORMAT TOmSCREEN 
® 15,2 SAY "iS IT CORRECT? (Y/N) emecc. 0K 
READ 
ENDDO 
8 18,2 SAY"Do you want to add another record (Y/N) ?" 
GET ANSW 
READ 
EN DDO 
*to return to the called routine 
Ue 
ih aos 
REPEASS ALE 
RoITUEN 


RACK OR IK RIE IKK KAD DONIT, PRG 12/5/ BU He RK ERR EK RRR K RK KK 
*AUTHOR : HeYSLEE 

*PURFOSE : This program will add new UNIT record 
eACALIED Bx 2 sh 

* PROGRAMS B@n ee Nee 

*PILES Suse De: UND Rarer 

*LOCAL VARIABLES : ANSWER, OK. 

SEL Taek ery 

USE Uni 

STORE T TO ANSWER 

DO WHILE ANSWER 


96 


APPEND BLANK 
Si@rte fF TO OK 
DORVHILE saNOITS OK 
ERASE 
sof PORMAT TO UNIT 
READ 
Sol ronan. 1O SCREEN 
Ceo "MS VE GoOErrect (y7n)?" TO OK 
READ 
ENDDO 
pmee2, 0 SAY “Do you want to add another record (y/n) ?" 
TO _ A Nowe hk 
READ 
ENDDC 
USE 
ERASE 
Peo bask ALL 
RETURN 


Kok KKK KKKADDSUPPLIERL PRG 12/9/84 KERR RK ERE RE 
weer nOR: H.YOLEE 
*PUREFOSE: This program will add new supplier record. 
*CALLED BY: ADD.PRG 
MemOGnrAms CALL; SUPFLIER.FNT 
hEOCAL VARIABLES: ANSWER,OK 
anes USED: SUPPLIER. DBF 
oe TALK OFF 
fie SUPELIER 
Sone T TO ANSWER 
aoe DOCP TO ADD RECCED 
DO WHILE ANSWER 
APEEND BLANK 
sont F TO OK 
PemwnlLe sNOr. OK 


oy 


SET PORMAT TO SUPPLIER. a 
READ 
SEI FORMAT TO SCREEN 
Q® 1S, 2°S a “IS Lt. COrrect(y7 nme mG Hae: 
READ 
EN DRG 
®@ 19,2 SAY "Do you want to add antie@hen cecondia7 ie 
GET ANSWER 
Read 
EN DDO 
USE 
ERASE 
RELEASE ALL 
RETURN 


SOR RRR RRA KAD DFUND.S PRG 12/7 /8Y RRR ERE EK ERK KKK KK 
Wee il Os. ieee a 
*PURPOSE: This program will add new func record 
=CALISD BY; 300 
*PROGRAMS CALL: FUNDSFAT 
*LOCAL VARIABLES: ANSWER.OK 
PILES UokED: uN Deir 
SEL TAT RS Orr 
USE FUND 
*SET THE LOOP TO ADD 
STORE A610 GAN Sv ER 
DO WHILE ANSWER 
APPEND BLANK 
Si@xeer 10 OK 
TO WHILE .NOT. OK 
Somer ORMAT TO PUNDISER. 
READ 
Sel erenimal IC SCRBEN 
@ 1Oe2eSAY “Is 1t COormect(y7pe "sae OF 


M8 


READ 
ENDDO 
peor DOsyou Want £oO add another record (y/n) " 
GET ANSWER 
READ 
ENDDC 
US: 
ERASE 
RELEASE ALL 
RETURN 


kK ok KEK RKKKADDST.S PRG 12/6 / QU KKK KKH KKEK KK KK OR OK EK 
*AUTHOR: W.D.SONG 
*PURFOSE: This program will add new stock table reccecrd. 
PCALLED EY:ADD 
Seen OGRAMS CALLSST.FNI 
*LOCAL VARIABLE: ANSWER, ORK 
ead, LALK OFF 
Woe SIOCKTABLE 
*set loop to add 
STORE T TO ANSWER 
DO WHILE ANSWER 
AFPEND BLANK 
oon k Ff 10 OK 
De Niobs aver. OK 
ee rOR MAG ro STOCKTABLE.FUT 
READ 
ane rOnuAL 210 SCREEN 
Selo, 2 oe Set Correct (y/n)?" GET OK 
READ 
ENDDO 
® 19,2 SAY "Do you want to add another(y/n)?" 
GET ANSWER 
READ 


o2 


ENDDC 

USS 

ERASE 
RELEASE ALL 
RETURN 


ck ekg KA DDT IQ. PRG 12/7 / GY %% RR RR RE eK 
PAUTHER Wes CONG 
*PURPOSE: This program will add new item unit guantity 
*record. 
eCALEED BY sn DD 
* PROGRAMS GARE ae i Ochi 
*LOCAL VARIABLES: AWNSWER,OK 
¥PILES Mio > Oo. ee 
SET Tatnr OFT 
*set loop to add 
STOKE 610 Baha ER 
DO WHILE ANSWER 
APPEND BLANK 
SIGRE F 10°O0K 
DO: WHEEE SNe. OF 
SE FORAY TCmt0). Fur 
READ 
SET PORMAT TO 2SCREEN 
@ 15,2 SAW"Is it correct (¥/7n) jee aor 
READ 
ENDDO 
®@ 19,2 SAY " Do you want to add anetier record (77 me | 
GET ANSWER 
READ 
EN DDO 
USE 
BRAS E 
RELE AS#eeAabe 
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RETURN 


Kak RRR ERK RKE DELETES PRG 12/9 / BU RK RK RR KK ERK RK 
meu HOR: Hey. LEE 
*PURPOSE: This program will delete records which the user 
* want. 
*CALLED BY: MAIN. PRG 
*PROGRAMS CALL: 
PepOCAL VARZABLES: MCRE1,MORE2,TEMP1, TEMP2, TEMP3 
Mere eS USED: ABEL FILES 
Sot TALK OFF 
*set the loop to perform DELETE 
SeORE T TO MORE 
DO WHILE MORE1 
ERASE 
® 2,2 SAY "Which file do you want to delete? 
Select cne!" 
®@ 3,2 SAY "FILE NAME TO SELECT: ITEM,UNIT, SUPPLIER,FUND 
seOCK PAPLE, LU0Q" 
ACCEPT"Be careful spelling! and put here the selected 
nane" TO TEMP1 
USE STEMPI1 
DISPLAY ALL 
*to choose the record number which want to delete. 
?7"whaich record do you want to delete? e.g. 17" 
ACCEPT "Please put selected number here:" TO TEMP2 
GCTO VAL (TEM P2) 
DISPLAY 
SrORs "at ® TEMP3 
@ 21,0 SAY"Are you sure to delete this record (y/n)" 
Ger TEMPS 
RK EAD 
IF !(TEMP3) = "y" 
DEVEL 
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ENDIE 
*Tf the user need more to delete 
STORE " " TO MORE2 
@ 22,0 SAY"Do you want delete ameence 9 {y/n) " 
GET MORE2 
READ 
Dies NORE ae ee 
SvOR tae Omen 
Poo 
STORRS fb OC ronan 
ENDIF 
ENDDO 
PACK 
vse 
RELE ASS Aen 
ERAS 
PETURBN 


KR EK RKKAKKUPDATES PRG 12/9/84 8K KKK RK RR RO 
* AU DEG hese) orcs 
*PURFOSE: This program will update(change) each record 
with a new data. 

*CALLED@BY: HAIN. PRG 
®PROGRAMS CALL: UPQTY.PRG 
*LOCAL VARIABLE: TITLE, RNUM, ANSWER, MORE 
ePI LESS cD: AL CD sRiaLeEs 
SEP Oe 
*set the loop to execute DELETE 
STORE TierwrHO RE 
DO WHiLe MOR: 

ERASE 

D2 

LEE 


Which file do you want to update? 


10 2 


file name : ITEM, UNIT, SUPPL LER, FUND, 
SACeCeT ABLE, LUG 
*Please be careful with spelling! 
ENDTEXT 
AeGee peo HE ReetnHeE SELECTED FILE NAME 3" TO™@ETLe 
*to clear screen 
ERASE 
USE CPE 
DISPLAY ALL 
ACCEPT "Put here RECORD NUMBER which you want to 
updates" TO RNUM 
GOTO VAL (RNUM) 
*to set up moderate file format to UPDATE (CHANGE) 
the data. 
LE LILLE. = eae 
Sor FORuAl [O ITE. Fit 
BENDEL 
IP eae =" Nir 
seer CORMAT TO UNIT.FNT 
ENDIF 
Tees =“SUPPLIER™ 
oe oral TO SUPPLIERS ENT 


ENDIF 
eer es = "FUND" 

Sot POR AT TO FUNDS FMT 
ENDIF 


Peet bee — “NSTOCKTABLE" 

oe fORNat FO STOCKTABL&. FAT 
ENDIF 
oh eee be = "Ot 

Sor FORMAT TO LUQLPUT 


ENDIF 
READ 
sol FORA, ©@ SCREEN 
RG@rET > Entowcolreerty7n) : "20 “ANSKER 
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* to update the guantity on hand 
DO UPQTY 
IF ! (ANS WRR) =) ty" 
SLORE F 10 Mere 
Peok 
S@CKRE T 10 NORE 

ENDIF 

ENDDO 

ERASE 

RELEASE ALL 

RETURN 


Kk KKK REEEKKAKREPORT.S PRG 12/9 / BURR KEKE HEHE K HK KK 
SHUTHOR SAS Ys EE 
*PURFOSE: This program will select report menu to produce. 
*CALLED EBY:MAIN.PRG 
*PROGRAMS CALL3BNOTY.PRG, BNASSET Precio r Ye me 
*LOCAL VARLABLES: MORE, ANSWER, New 
EF TIES US Sen one 
SET “TALK SOFT 
*CLEAK SCREEN 
ERASE 
STORE T. TO NORE 
DG AnEGE MORE 

2, 2 

ae 


This 1s the menu to make reports. Please choose one. 


0 guit 
1 on hand guantity of item by each battalion 
2 status of asset of item bv each battalicn 
3 total quantity Dy each iten 
4 need help 

END Dens 

ACCEPT "Enter your selection here:" TO ANSWER 
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* CASE statement to perform the selection 


DC GAS 
CASE ANSWER = "Q" 
USE 
Panos 
Retenaos ALL 
RETURN 
CASE ANSWER = "1" 
DO BNOQOTY 
CASE ANSWER = "2" 
DO BNASSET 
CASE ANSWER = "3" 
DOr IOTOTY 
OTHERWISE 
Geoper cay "PLEASE CHECK YOUR CHOICE!" 
ENDCASE 
ACCEPT "Do you want another REPORT(Y/N)?" TO NEED 
LOSS OS Tose!0))| ae gil 
SO ree 1 CO oTORE 
Bios 
worse br LC MORE 
ENDIF 
*loop back again 
EN DDO 
Pan OE 
meGeASE ALL 
RETURN 


eK RRR KA RKAKRKEKBNOTY. PRG 12/9 / BU RHR KK RRR KK OK RK 
meu 7 HOR:H.Y.~LBE 

*PURFOSE: This program will produce report which includes 
a on hand guantityof item by each battalion. 

peo LED BY: REPORT. FRG 

*PROGRANS CALL: none 
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*LOCAL VARIABLE: T Ede, TEte2, Seite eee 
*PILES USED: iL TON. DEF, LUG Sr yet be 
* set loop 
STORE I TO kms 
‘DO WHILE RET 
SET TALK@O25 
*to print or not 
ACCEPT "Do you want to print ougiges) ¢' oe CR IN tee 
i (eRe ee 
SE SE Ree Ni ae 
ED eer 
ERASE 
*to make HEADING 


A STATUS OF ITEM QUANT! 


S"ONIT STOCK-NUMBER NOMENCLATURE QUANTITY UI" 


*This routine will make the needed data 


Hee Luo 

SE eee ies eee NOAnY 

vss UNE 

JOIN TO TEMP1 FOR P.UsiD = S.0U:2D FIELD U: NAMES 
Ushers en 

SELECT SECONDMEY 

Use te 

JOIN TO TEMP2 FOR P.SN = S.5SN FRELD Ui NANS SN pee 

UP 

USE Tene 

lion 
*back to the called routine 

AC CER Do you want to return to called routine 
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(y/n) 2" TO CONT 
reel (CONlye = “yy 
Sloneer LO RET 
ad sya 
Oe hoo LO RE T 
BNW 
*to release printer 
SE. PRING Ore 
EN DDO 
nSe 
ERASE 
RELEASE ALL 
RETURN 


deck koe kok RK AKKKEBNASSET. PRG 12 /6/ 84 XK RRR KR ROKR ok 
PRUTHOR:W.D.SONG 
*purpose:This will produce report which inciude ASSET of 
each item by unit. 
-GALLED BY: REPORT. PRG 
*PROGRAMS CALL: 
*LOCAL VARIABLE:MORE,TEMP1, TEMP2,ATOT,PRINTER, ANSWER 
eee omuo oO UNIT. DBF, £[U0.DBF, ITEM. DBF 
Sol LALKwOFF 
*set the loop 
SeORE IT TO MORE 
Doe WHILE MORE 
* set up print 
RECEP. Domyou Want CO print(y/n) ?" TO PRINTER 
oF )(PRoN Ee = TY" 
SET SPRINT CN 
ND TE 
ERASE 


* make heading 


eZ 
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a ASSET SDATUS OF Dees sy seal iAL ren" 


7"UNIT NOMENCLATURE QUANTITY UNDI-PRICE SUB-TCTARS 


*next routine produce neceassary colum and make total frice 
USE IUQ 
SELECT SECONDARY 
JSE Writ 
JOIN TO TEMP] FOR P.U:sID = S.UsID FREER U SNA aoe 
USE TDEet 
SELECT SECONDARY 
Oboes Ee Sly 
JOIN TO TEMNPZ2 £fOR P.SN = 3S.5SN “PIED Deena OF, on, eee 
USE “LTEMPZ 
STORE “0-16 Arlen 
DO WHILE -oN@s. EOE 
2 US NAME (WHOL Y UP Olle 
STORE ATOMOT yor TO ATOT 
SKIP 
ENDDO 


*guery for continuing this refort again or not 
ACCEPT"Do you want to make again(y/n)?" TO ANSWER 
IF ! (ANSWER) = "Y" 
SIGHE I TOrn Ones 
ELSE 
SIORE F SiOeiehes 
CAD at 
*to release printer 
SET FRIENT JOBE 
ENDDO 


*the end of progran 
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Uses 

ERASE 
RELEASE ALL 
fe LURN 


eK RARER RAKE RE KEKE TOTOTY. PRG 9 12/8 /8Y KKH KEE KE RHE KEE KK 
*RUTHOR:W.D.SONG | 
*PURPOSE: This program will provide a report to user the 
* total guantityon hand of each iten. 
*CALLED BY: REPORT.PRG 
*PROGRAMS CALLS 
PEOCAL VARIABLE:MORE, PRINTER, ANSWER 
Peibto USED: LIEM.DBEF 
meet LALK OFF 
*Set loop 
eeeorkeE IT TO MORE 
DO WHILE MORE 
* to make print 
Jeecten  UGmyouewont tO print Out{y/n) 7?" TO PRINTBER 
IF !(PRINTER) = "y" 
SET PRINT ON 
NAO BS 
* clean the screen 
ERASE 
*to make heading 


Eat TeimeotAlUS OF OUANTITY ON HAND BY EACH ITE" 


ee ce ee ee ee ee ie eee eee eee eee eee 


feo LOCK tumoes NOMENCLATURE UNIT-PRICE QUANTITY" 
*produce each data list by item which indexed by stock 


Ors 


*number 

Use ITEM 

INDEX ON SN TO 27 su5N 

USE ITEM INDEX Dees 

LIST Gia, UP, Of 1cH 
*to return to the called routine 

ACCEPT "Do you want ag@an(y7/a)?" “TORANSHER 
LF 2 {ANSWER ) Seer 
STOR! “TI FO MORE 


SIORE 2 =. 1OmMORE 

E NDaEe 

*to release the printer 

SET ERiuT sOr s 
ENDDO 
*the end of progran 
Use 
ERASE 
Reo pao se 
RETURBN 


sR a ok RK RAK QUERY. PRG 12/8/84 €% % EKER HK RRR KE RK KK 
* Re Oees He Yo eee 

*PURFOSE: provide the status of each file and requested 

a by user. 

*CALLED BY; .MAIN. PRG 

*PROGRAMS CALL: MINOQTY.PRG 

*LOCAL VARIABLES :MORE, ANSWER, OMENU 

FILES Usp. niin fF rs 

Sil” TiiesOr 

*Set up a ioop for the user to select guery which the user 
want. 

STORE a TOsm@R: 

DO WHILE WORE 


110 


ERASE 
Dee, 2 
LEeT 


This iS gquiry menu which prepared for you in this 


systems. 


0 
1 


U1 & W fp) 


OV 


ENDTERT 


oul t 

item list (stock-number, nomencleture, unit-issue, 

unit-price,order-shippinyg-time, guantity-on-hand, 

suppl ier-id) 

unit(unitname, phone, address, city, Zip) 

Supplier(country, company, location, phone) 

fund (source of fund) 

stock-table(reyuest-objective, safety-level, 
reorder-point) 

guantity of item by each unit 

the item list which on hand guantity is less 


than reorder point 


ACCEPT " Enter the selection nere !:" TO QMENJ 


*Execute the selected guery case function. 


SPAS E 
DO CASE 


GAce Query = "0" 


USE 

BRAS E 
RELEASE ALL 
REL URN 


CAST Nias "tt 


Uo LTEM 
Nei bese 


CASE Oren = "2" 


eo 5 eens T 
ino 


CASE Oferie= "3 


US taeeuPP LIER 


FEAES TM 


CASE QMENU = "yn 
USE "PUGiD 
Liss 
CASE OMseN0 = 75" 
USE SaOCKhIAELE 
LisSé 
CASE QOMENGD = "6" 
US E oao 
Lio 
CASE CAENGS— 3": 
DO MiaNO Ry 
OTHER Wass 
?"Please check the selected number!" 
ENDCASE 


* to continue or not? 
ACCEPT"Do you want to another Guepiyaty7n) 2?" TO Agiswia 
IF ! (ANSWER) = "yn" 
STORE Si TO Shier: 
FILS 80. 
STORS. F TO er & 
PNT E 
ENDDO 
USE 
ERASE 
RELEASE ALL 
RETURN 


sok Rk doko kkk kK MINOTY. PRG 12/7 / BU ## eK RK OR RR RK Ok x 
*AUTHORSW.D.SONG 

*PURPOSE: This program will produce the List Of Tteu yan 
* on hand yuantity is less than reorder point. 
*CALLED BYeweorenl PRG 

*PROGRANS CAEL: none 


hPOCAL VARLABLES WHEN, TEMP1,ITEMP2, ANSWER, PRINTER 
Pwo oe:  bUO. DBF, STOCKTABLE.DBF, ITEM. DBF 
SEL TALK OFF 
*sSet up loop 
S2OoRE I TO WHEN 
DO WHILE WHEN 
*Set printer 
Leer Hom voulmwante tO prant Out(y/n) ?" TO PRINTER 


PF '(PReieeeR) = yer 
Sie RINE ON 
ENDIF 
*set the routine to find answer 
USE IUQ 


PoLECT SECONDARY 
Moet slOCKTASBLE 
merN 2TO TEMP’ FOR P.SN 


Seti LD  P.zoN,USID, QTY, 
RDRPNT 
Hot ToMP1 
SeLECT SECONDARY 
moe ITEM 
meee tO TEMP2 FOR P-~SN = S.SN FIELD P.SN,NM,U:ID,OTY, 
RDRPAT 

fob TEMP 2 
sort on stock number 
INDEX ON SN TO TEMP 2SN 
WOE TENE2 INDEX TEME2SN 
SOePWHILE .NOT. EOF 

DISPLAY SN,NM,U:ID,OTY,RDRPNT FOR QTY < VAL (RDRPNT) 

SIG days 
ENDDG 
*to return after query 
ACCEFT"DoO you want to return to called routine (y/n) ?" 
TO ANSWER 

ieee! (ANSWER) = _y" 

SlORE F TO SWHEN 


ELSE 
STORE T TO. WHER 
SNDIF 
ENDDO 
Vs 
Brea ore 
RELEASE 
RETURN 


sR OR a RK ERK AE LDS PRG 8 12/7 / BU 8% RRR RK RR RE eK RK 
*AUTHOR: W.D.SONG 

*PURPOSE: This program will provide to user needed 

* information to use thismore effectively. 

*CALLED BY:ALL THE PROGRAMS 


*to clear screen 


BAe 

? 

& 

2 

2 

ec 

a Please ask to : Maj. Hee be 
on BEL aI Wes SONG" 
fi 

a 

. 

S 

Sah Press any key to continue!" 


S61 COMmeec le Orr 
WAIT 
SET CONSCLE ON 


He eK a he oh a Re oe oe ke oe oe oe He ee a ee oe ok oe kk KK KK 
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REPORT STATUS EXAMPLES 


STATUS TORS LL EMeew All T 1TY 


ce ce ee ee ee ee ee ee ee ee i ee es ee 
= Ss ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee ee 





UNIT STOCK-NUMBER NOME:SICLATURE QUANTITY UNIT-ISSUE 
WOUGLT® TS5ORD 12345678912345u MIGATRIFLE 16066666 jy Be ee 
OWOUU2 24HORD 123450789123456 Ml6ALRIFLE 195dv00U NWS 
WYVII3 L5ORD 123450789234507 1LYUSM-MOTOR 106 2222e00 
GOUO04 22WVORD 123456789234567 195M-MOTOR BY 2222500 
JWUU05 SLAMM 123456739456789 MLOAMMUNITION TLL? 205.66 
8GOVW6 S5AMM 123456789507891 LUSMAMMUNITION lowdod 40.40 
OUVO7 LLOTR 123456789789123 CONBAT=-SHOSE 2800 D50,08 
96048 150TR 123456789789123 COMBAT-SHOSE 2900 Sys) erenetel 
YVVO9 L1LATR 123456789912345 MO-GAS 9OVI00 220.00 
JOW10 15QTR 123456789912345 MO-GAS 864809 220.00 

Do you want to return to called routine(y/n)?:Y 
Rootl@stATUS OF ITEMS BY BATTAEION 

UNIT NOMENCLATURE QUANTITY UNIT=-PRICE SUB-TOTAL 
150RD M1LOALRIFLE 16606006 lee 2 Moe) 300592. 50 
2DORD MLOALRIFLE 1950U0U Te) wie 2163879009.U0 
1SORD 1J5M-HMOTOR LOU 2222 a0 2222500500 
20ORD 105M-HOTOR 8 2222.00 177769.230 
SLANM MLGAMMUNITION LT dal. 25.66 e295 7617 2380 
S5AMM 1LOSMAMMUNITION 160000 40.40 6464000 .00 
LLQTR COMBAT=SHOSC 2800 S55.-00 1556464.U0 
15QTR COMBAT=-SHOSE 2900 555.88 PorZ052200 
PLOT R lO —Giis 9UUD0U 220.00 198VUIOVU0W . UU 
15QTR MO=-GAS 864800 220.06 19U 256000 .0U 
THE TOTAL ASSET 1S: --------- 2 ee = - - = = = = > 96049163836. 30 


Do you want to make again(y/n)?:N 


These 
to ad 
for 4 


Omnbhb wnre & 


are major menu for the logistic datubase system. And allows you 


d,delete, update, query, report, and help. Please cnoose a number 
he £unction whlch you want to perro. 


quit the operation. 

add new item or any data. 
delete any data. 

update for transaction data. 
Query some information. 
produce periodic reports. 
need help. 


Pleuse enter the selected number here 24 


Phy is 
) 
l 


“WOmn LW NN 


ls quiry menu which prepared for you in this systens. 

quit 

item list(stock-enumber, nomencleture, unit-issue,unit-price, 
order=shipping-time, quantity-on-hand, supplier-1d) 

unit(unitname, phone, address, city, z21p) 

supplier(country, company, location, pnone) 

fund(source of fund) 

stock-table(request-objective, safety-level, reorder-point) 

quantity of Lrtem by eacn unit 

the item list which on hund quantity is less than reorder Somme 


Enter the selection here [1:33 


DWIWOL 
VOUK2 
OSI 3 
UUUUS 
JOUISUS 


PUNG=SAIl KORLA PUNG=SAIl ANMN-CO MA-=SAN 22-uu-235e 
DAE-WOO KOREA '" DAE-WOO CORP. CHANG=<WOt 65-33-7805 
RT Use. RENINGTOSS DETROITLC 295-445-7777 
DAC-WHA = KOREA DAE-=WiHA CORP. DAE=JEON 44-77-7353 
KYUNG=-Itl KOREA KYUNG=<It ENCRGE Iil- CHUu 23-45-3073 


DO you want to anotner queryly/n)?:Y 


Enter 
Do you 


TIUUWUS 
GUG0G 
DO you 


Do you 
Do you 


aR 


This 
9) 
l 


Z 
3 
| 
5 
6 
7 
the 
want 
2345 
1234 
want 
Walt 


want 
D RUG 


1S quiry menu which prepared for you 1n this systems. 

eit 

ltem list(stockKenumber, notlencleture, unit-1Ssuc,unlt-price, 
order-shipping-time, quantity-oOn-hand, supplier-1d) 

Unit(unltname, phone, ag@iress, "erey,. 21) 

supplier(country, company, location, phone) 

fund(source of fund) 

stock-table(reguest-objective, safety-level, reorder-point ) 

Quantity of Litem by euch unit 

the item list which on hand quantity 1s less than reorder point 

selection here t::7 


CoO print cuciy7imi).. + 
5967894560709 MLOANNUNITION 5274 T7I7T777° L2UW00N 
50789507891 LUSMAMMUNITION 50678 12345 L2uJ0uU 


to return to GCulled poutine ny 2 oy 


to another query(y/n) 2: 
another menu (y/n)? :N 
Ch NS “dooe 


3 
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